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YOUR MOTOR FUEL 


Make certain your Motor Fuel loses none of its high quality 
before or after it gets into the customer's tank. 


Blending with NATURAL GASOLINE will “season” your product 
with RETAINED VOLATILITY. 


You can depend on WARREN’S production, transportation, 
storage and SERVICE for the quality and quantity ¢f NATUKAL 
GASOLINE you need — when and where you want it. 


WARE 
PETROLEUM CORPORATION 
TULSA, OKLAHOMA e Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS — 








ETHANOL. 


40 MILLION GALLONS PERSFRIRETOSCOLA! 


| 7 basic Process Knowledge and com- 
RESULTS — plete Engineering Service made pos- 
sible this Synthetic Ethanol Plant 
for National Petro-Chemicals at 
Lower Plant Investment Tuscola, til. 


Lower Operating Costs 


tream — ime! 
V.... a On Stream — On Time SPECIAL FEATURES 


of its major contribution to the Engineers will be interested in several 
huge, new plant of Nationol Petro special features of this synthesis plant: 
Chemicals Corporation. From 

The largest single piece bonded lead-lined steel! 


Vulcan's basic process knowledge, 
tower in the country — possibly the world. 


augmented by pilot plant studies, a 
process for ethanol synthesis has been Two complex special alloy-lined absorbers, 
which — after manufacturing, shipping and 


developed which, at Tuscola, results 
site erection — tested without a single leak. 


in an installation of minimum invest- 

Special corrosion problem licked. Extreme 
corrosion tendencies of sulfuric acid at high 
temperatures overcome by Vulcan design. 


ment and low-cost operation. It was 

up and ready to function the instant 

feed material could be brought to it 
Substantial savings effected by use of copper- 
lined steel pressure columns designed and built 
by Vulcan's Manufacturing Division. 


Over of the total heat requirement soved by 
special Vulcan-designed recovery system. 


Te other chemical end petre-chemical processors — @ Preliminary evalvetion © Development end pilot plants 
Whether your interest is in @ complete job like this or @ more . © Project engineering —@ Pr 
owly defined engineering problem, Vulcan Engineering con © Process design ond engineering © Mechenical engineering 
offer you experienced service in any or all ef these areas @ Construction @ Initia! eperation 
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A Quick Look 
at This Issue 


What Now, Industrial Relations? . . . Industry has 
about run out of dollar advantages to employees. It’s 
high time for some straight thinking on the problem 
of getting closer to the workers as individuals. Fail- 
ure to do so may mean total unionization. For some 
plain talk on a vital subject, turn to page 131. 


As We See It. . . Here is our annual round-up of the 
facts and figures which give a terse, clear picture of 
the oil industry’s operations. Presented statistically. 
it will show you that: 

Underloading Causes Poor Operation ele . 
5 Hi efinery capacity and stocks are up. 

Sibert L. un ond Sether B. @ Petroleum demand will be greater than in °53. 
Monolithic Linings @ Imports will be up and exports down. 

Walter & Bradbury @ Prices are likely to be unstable. 
Locate Condensers at Ground Level ® Stocks are too high in certain categories. 

Arthur M. Whistler For this interesting, concise presentation, see page 

134. 

Lewis F. Hatch . 

Aden Refinery: Fuel Oil Supply tiny Finned Tubes in Heat Exchangers . oe Will the 


extended surface on finned tubes used in standard 

Industrial Mathematics renee shell and tube exchangers reduce costs? Here is an 
article which reveals tests that compare plain and 
finned tubes in shell and tube exchangers, providing 
the performance data needed to design finned tube 
units, A “rule of thumb” chart tells whether a finned 
unit will be economical for oil coolers when the vis- 
cosity of the oil and the fouling factors are known. 
Page 145. 


Calculating Engineering Economics, Ul. Cost 
Classifications ... A fruitful classification of cost 
elements contributes to the usefulness and accuracy 
of an operating or product cost estimate. In the other 
papers on this subject of engineering economics, the 
importance of the way in which the cost elements are 
classified does not seem to have been sufficiently 
emphasized. In addition, a table of suggested cost 
classification is offered for illustrative purposes. 
Page 151. 


What IS the Future for Phthalic Anhydride? . . . 
Over a seven-fold increase in demand by 1975 is the 
outlook for phthalie anhydride, The author points 
out, however, the tremendous job ahead in finding 
new sources of raw materials, The petroleum industry 
will be called on to provide these raw materials for 
much of the future production, See page 155, 


Copper Analysis by Flame Photometry ... A new 
method of determining the amount of copper in gaso- 
line has been developed. Utilizing flame photometry. 
this system requires only half the time formerly 


ie => Turn Page 
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needed for this analysis. The accuracy of this method 
is certainly comparable with the method used hereto- 
fore in determining the small amounts of copper 
which may have a deleterious effect on the stability 
and gumming tendency of gasoline. Page 158. 


A Short-Cut Method for Designing Fired Tubular 
Reactors . . . Here an approximate design method 
for fired tubular reactors is developed which will save 
time and effort in the laborious trial and error caleu- 
lations usually associated with design problems on 
this type of equipment. It also includes the solution 
of an illustrative problem using the method outlined. 
For more about this interesting, time-saving develop- 
ment, turn to page 159, 


Underloading causes Poor Operation . . . Unier- 
loading can be as disastrous to operating efficiency 
as overloading. The authors conducted exhaustive 
tests on absorbers and strippers and their results are 
sure to be of real help in maximum operating effi- 
erency. Page 165. 


Monolithic Linings for Refinery Service . . . Actual 
plant evaluations conducted at Humble Oil & Refin- 
ing Company's Baytown refinery during the last six 
years have established that this new type of lining 
offers these outstanding advantages: (1) Low initial 
and maintenance costs, (2) Easy to install and repair, 
(3) Resistant to abrasion and shock, (4) Adequate 
insulation. For a full report, containing all the facts 
and figures to back up these claims, turn to page 167, 


Locate Condensers at Ground Level . . . Recent 
design practice has demonstrated a trend toward 
locating shell and tube condensers at the ground 
level. Advantages are easier maintenance and inspec- 
tion and significant savings in structural steels, For 
a discussion of the problems involved, and their 
solutions, turn to page 173, 


Halogenation of Olefins . . . This is Part X of the 
“Understanding the Chemistry of Petrochemical Re- 
actions” series. The most important of the halogena- 
tion reactions as well as the reaction mechanisms 





New Readers’ Service Cards .. . 

In this issue. Perroretm REFINER’s Readers’ 
Service Department introduces a new and easier-to- 
use mailing card, 

@ it's in a new location 
cover and facing the Advertisers’ Index. 

@ It's simplified. Now when you want more infor- 
mation on an advertised product. just circle on 
the card the actual page number of the ad- 
vertised product as listed in the Advertisers’ 
Index. 

For more data on New Equipment or for copies 
of catalogs and literature reviewed in this issue, you 
cirele on the card the code number of the item as 
shown in the New Equipment Section, starting on 
page 289 of this issue. 

Requests will be transmitted promptly to the ad- 
vertiser for mailing the data directly to you, 


. just inside the back 











Next month... 


NATURAL GASOLINE ISSUE 


In one issue you will get a look at the newest de- 
velopments in the field of natural gasoline and the 
light hydrocarbons. 





are discussed. Also included in this interesting article 
are uses for the halogenated products and production 
figures for those produced in the largest quantities. 
Page 175. 


industrial Mathematics . . . Now in its infancy, this 
field has seen its potential opened by the develop- 
ments in electronic computers. Sample problem in 
this article shows how to calculate age of catalyst 
bed. A staff mathematician can be a tremendous time- 
saver and refresher well worth the management in- 
vestment. Page 179. 


Flat Head Thickness Graphically . . . Here's a con- 
venient way for the pressure vessel designer to solve 
for flat head thickness. The graph prepared by the 
author can be used for estimating purposes, for a 
quick check on flat head calculations and for a look 
at the effect of the independent variables, see 
page 181. 


Earthquake Damage Analyzed . . . The action of 
seismic forces on vessels and equipment must be con- 
sidered in the design of refinery structures for areas 
subject to earthquake. Here are the effects of the se- 
vere earthquake of July, 1952, on three plants in the 
San Joaquin Valley in California. Page 183, 


V. 1. improvers . . . Blending charts for individual 
improvers cannot be used in accurately estimating 
viscosity indexes when two or more improvers are 
to be used in the blend. Here is a method for calculat- 
ing the final viscosity and V.I. of such a blend. See 
page 187. 


17 Feeds for Cat Crackers .. . With the expansion 
of catalytic cracking capacity, feed stocks which were 
previously borderline stocks have assumed greater 
importance now that the emphasis is on economics 
and not products. Complete stock analyses and yields 
in this article show what Cities Service can charge 
to its catalytic cracking units at Lake Charles. 


Page 191. 


Where's the Fire? . . . Prepared and proven plans 
for fire extinguishment are a priceless adjunct to 
plant protection. Emergency organizations and unit 
operators can function much more effectively when 
hacked by procedures drawn up with careful regard 
for facility and product involved together with related 
operational procedures, With this issue, PETROLEUM 
REFINER presents the first chapter from the fire- 
fighting procedures of Pan American Refining Cor- 
poration, Texas City. The plans are, of course, basic 
and must remain flexible enough to meet situations as 
they occur, Page 211. 
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Hobs 
B.5.& W. 


What Price Glory (or, Damn the Damsels!). This business of helping 


damsels in distress is not what King Arthur's knights would have you 
believe. It's downright hazardous and can easily end up with the chivalrous 
male getting his block knocked off. Here's the proof. 
On a recent trip to Chicago, I helped a young mother 
and her baby off the plane with their personal baggage. 
As we entered the terminal building, a very fierce look- 
ing character, with a tremendous unkempt beard, 
rushed up and grabbed the young lady by the arm. She 
hastily wrenched free and tried to move away. The 
bearded one followed. Enter Sir Galahad on the scene. 
This foolish writer, showing virtually no judgment what- 
ever, seized the Monster, gave him a large heave, and 
in loud tones, ordered him to be gone. These instruc- 
tions wre very poorly received indeed. 

Many fist-waving, excited angry minutes later, the truth came out. The 
bearded assailant did most certainly have a claim on the young damsel— 
he was her daddy-in-law! She had not seen him since he began the cultiva- 
tion of his beard as a part of his company’s 50th anniversary celebration, 

Your vanquished correspondent tottered weakly from the battlefield, 
seeking the solace of a Scotch and soda while he reflected bitterly that 
knighthood is no longer in flower. 


x* 


Expert Consultants Give a Hand. We have a somewhat unique technique 


for improving the quality of our special issues that you may be interested 
in hearing of. We call a special Editorial Conference, inviting as conferees 
about six of the top men in the industry whose primary interest lies in the 
field to be covered by the special issue. The editor in charge of the issue 
does a very thorough exploratory search of the possible articles in advance 
of the conference. Then, in a guest-staff huddle, editor and guest suggestions 
are analyzed, reviewed, cussed, praised, and finally composited. 
Result—a prospective table of contents that represents not 
only the opinion of our far flung and hard traveling staffs, but 
composites the current thinking of six of the top men in the 
industry. It is all very hard on the department editor in charge 
of the issue, but it does provide a novel way of insuring that 
the issue is completely in tune with the needs of our readers. 
We've recently completed such a conference for our Natural Gasoline 
Issue, scheduled for April. From a list of 20 suggested topics, the industry 
experts ended up with recommendations for an 8-article section that is 
certain to rate very high with the readers. 


x~* * 


Jobless Doctor Wants Citizenship. We just received a letter from an 


Argentine doctor of engineering who is looking for a job, and eventually 
citizenship, in the United States. | had originally intended to publish his 
entire letter, since the very interesting writing style varies from quaint to 
comical (sample: “I pray you the good will to look at the form as T need 
to obtain a work.”). Then. it dawned on me that this would not be very 
charitable treatment of an Argentine who prefers to be an Amevican. 
A quick check with the local Argentine consul de- 
veloped that my correspondent cannot get a visa with- 
out first finding a job plus someone to personally 
guarantee his conduct, If you need an engineer with a 
European education, proficiency in 5 languages, and a 
desire to be a citizen, Pl be happy to give you his name. 


—Bob Phillips 





CATALYST CONTAMINATION 


IS LIQUID CARRY OVER- CURED BY 


ene REMOVING ENTRAINMENT 
Limiting Your Production? IN DISTILLATION UNIT 


. 29 Equipment Costing $15,000 
Affecting Product Purity: Pars Gut lo Coder A Week 


Cutting TM AT a ai lilitame for Large Southwestern Refinery 


It was not a difficult problem to trace 
» we ‘ ; y ¢ al - | - Ss 
Te NMA aga IMAM MINYMEE toa ca unit teed so: poor in color that 
it was essentially black. Entrainment of 
liquid from the bottom of the still col- 
umn could be the only answer. 


Here was a situation where a Metex Mist 
Eliminator would remove the entrain- 
ment — but what else might happen? 
Wouid this knitted wire mesh separator 
cause excessive pressure drop? How 
quickly would it become plugged by coke 
Liquid entrainment need no longer deposits and make the column inoper- 


be considered an unavoidable nui ; able? 
sance IN processing Operations, us - Pe a . : = 
fess alculs one e »¢ show 

more and more engineers are find ’ “anaes Sy oon nn -_ rs 
ing from experience. These knitted » se that the total om of installing — 25-ft 
wise tanh ante oan nt . see , ' — diameter Mist Eliminator, including de- 

4 ce e a ce eparators - ' iil " 5 4 — ‘ om 6 
literally “filter out” the oo Se thay + ye a signing and erecting supports within the 

: a pacesisty = still, was approximately $15,000 — less 
ment (see diagram) and permit Section of a METEX MIST ELIMINATOR, opened to than a week's catalyst } Af i * 
the gas to pass on, freed from the *ow construction. They can be made of practica:'y ee 6 ee ee ee ae 
unwanted —and often contaminat any metal, to combat corrosion. Factory cut to fit siderable study the decision was made, 
gay i i i vessel dimensions and contour, there is no limit to and the Mist Eliminator installed during 

. the size in which they can be obtained, the next routine turnaround. 
: - . r " P . ° — » fi f o it fee +s 

METEX MIST ELIMINATORS can be easily installed in new or existing When the first run of cat unit feed came 
vessels. They require no special housings, equipment or power—and need no from the remodcied crude distillation 
servicing or attention. They function over a wide range of velocities with a UMS pace crystal clear and water 
pressure drop usually so low it cannot be measured. Users report efficiencies of white. Throughout the normal run no 
99% and more. differential pressure across the screen 

was found. 


The problem was solved. Catalyst losses 
METEX Mist Eliminators can be used wherever the problem of liquid entrain ‘ ae 
ae Gnllte. Oy; eftecting catinlete remavel of Rauids, Mist Eliminator: dropped sharply. And the Mist Eliminator 

has paid for itself in a matter of days. 


contribute to ore efficent and econonsical processing in such vessels as 


Have you really analyzed your entrain- 

* VACUUM PIPE STILLS © EVAPORATORS © COMPRESSORS = ment costs, and checked the savings a 
® FRACTIONATING TOWERS © ABSORBERS © SEPARATORS ant Rane qoume me Say yar 
* KNOCK-OUT DRUMS © SCRUBBERS o eam ces (Sots poe we bey ee oe 
products in the exhaust stream. Perhaps 

ae — ° you have a nuisance contamination prob- 

When a gas is generated in of passes through $ lem. Perhaps the entrainment created in 


a liquid (1), it carries with it on leaving the j é 
Write TODAY surface (2), droplets of entrained liquid one vessel is causing trouble in a subse- 


for free catalog hese droplets are carried upward by the ? > »rata ~ > ai > se ¢ 
giving complete rising gas stream (3). As the gas continually ° \ quent operation. For entrainment is an 
information and changes direction in passing through the pad, 3 inevitable result of most processing and 
engineering data the droplets are impinged on the extensive fin) ati . 
Fesorern: refining operations. 
Or tell us about wire surface. Here the droplets coalesce, ) . 6 oP 
pour SPECIFIC forming large drops of liquid which break ‘ ist Elimi 
gatpaiemnens ng large drops of liquid which break Fh.~ r “,. Metex Mist Eliminators perform just 
« problem away (4) from the pad and fall back through , ) ‘ . = i : — 2 
the gas stream. The gas (45) passes on, treed ‘ : one function and they are doing it in 
more and more refining vessels every 
day. They remove liquid entrainment — 
efficiently and economically —wherever 
it may occur. 


Hy ( 
4,¢@. i 
METAL TEXTILE CORPORATION Why not write today for more informa- 
tion on Metex Mist Eliminators. Or 
KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY A AZ better yet, send data on your particular 
. ry_wuwWwYvY N%}4 entrainment problem. We'll be glad to 
4,9,0,0,) . 2noinee 2k see 
2.9,8.9545 Pees $00.9, : have our enginee rs check this, and send 
you our recommendations and sugges- 


Roselle, New Jersey tions. ( Ady.) 


trom liquid entrainment, 
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He had some unéapetted maintenance problems that needed 


attention .. . and fast!’ 


The source of supply upon which he had been depending, just 


couldn’t give him what he needed! 


Could “Oilwell” furnish the material and the service? As usual 


that answer is, “Yes.” 


This is why “Oilwell” is becoming better and better known as an 
economical and dependable source of supply in every Refining and 
Petrochemical center where an “Oilwell” Refinery Warehouse is 


located. 


Here’s what you get from “Oilwell.” 


Complete warehouse system 
Well stocked warehouses are conven- 
iently located to serve the important 
refining centers. Inquiries are given 
prompt attention and deliveries are 
made quickly to meet your emergency 
requirements. 


Lower inventory investments 

You can cut your own warehouse 
stocks to a minimum, reduce obsoles- 
cence and get a wider selection of mate- 
rials, sizes and brand names from 
“Oilwell’s” complete inventories. . 
Experienced personnel - “Oil- 
well” refinery specialists, having been 
trained in refining and petrochemical 
plants, understand your material and 


UN iI 


: = @ 


service problems and can give you the 
service you require, 


Quality products = “Oilwell” 
stocks include the best known brand 
names in equipment and materials de- 
signed and approved for refinery opera- 
tions. When it comes from “Oilwell,” 
you know it will meet your specifica- 
tions. 


92 Years of experience -From 
almost the: beginning of the petroleum 
induscry, “Oilwell” has worked with 
the men engaged in drilling and pro- 
duction, Our goal is to extend the same 
prompt, dependable and complete serv- 
ice to those responsible for Refining 
and Petrochemical operations 


Branches Serving All Oil 


TRADE MARK 


hs 


awe & sg 


are sold by “Oilwell” 


Bridgeport Brass Taylor-Forge 
Catawissa Thermoild 
Johns-Manvilie Vogt 
Lunkenheimer Walworth 
Manning, Maxwell Watson-Stiliman 
& Moore Viliison-Snyder 

National Tube Worcester 

and many others 


OIL WELL SUPPLY 


OIVISION 
UNITED STATES STEEL CORPORATION 
Executive Offices—DALLAS, TEXAS 
with Refinery Werehovees of 


Geriend, Texes Heuston, Texes 
Los Angeles, Celifernie 
Odesse, Texes 
Pence City, Ohlcheme 


a 
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Beeumoe!, Texes 
Berger, Texes 

Casper, Wyoming 
Chartesten, W. Virginie 





Keeduce slay ...inerease production 


with the 


Liungstrom 
Air Preheater 


Slag — primary cause of reduced capacity — can 
be practically eliminated by the use of a Ljung- 
strom Air Preheater. 

That’s because preheated air mixes more thor- 
oughly with the fuel. Therefore, less excess air is 
required for complete combustion — and less com- 
bustible material is lost in the flue gases. 

Thus, with a Ljungstrom Air Preheater, there 
is less material present in the furnace for slag pro- 
duction. Oil tubes stay cleaner . . . longer. Stills 
stay on stream at top production for months longer. 

For example, a pipe still in an eastern refinery 

dropped from 16,000 barrels a day to 12,000 
because of slag. Now, with a Ljungstrom Air 
Preheater and modern high-temperature burners, 
the still operates continuously at 18,000/20,000 
barrels. 
This saving alone can pay for a Ljungstrom instal- 
lation in less than a year. Add it to more economi- 
cal furnace design possible ... up to 20% fuel 
savings ... greater heat recovery even from low 
grade fuels ... higher through-put — and you can 
see why the Ljungstrom Air Preheater is perhaps 
the most significant guidepost to economy avail- 
able today to refiners. 

For more complete details on what the Ljung- 
strom Air Preheater can do for you .. . for an 
analysis of the heat recovery benefits attainable 
in your fuel burning equipment call or write 
The Air Preheater Corporation today. 


7 
The Air Preheater 
« The Lijungstrom operates on the continuous regenerative coun- 
Corporation ter-flow principle. The heat transfer surfaces in the rotor act 


os heat accumulators. As the rotor revolves, the heat is trans- 
60 East 42nd Street, New York 17, N. Y. ferred from the waste gases to the incoming cold air 


WHEREVER YOU BURN FUEL, YOU NEED LJUNGSTROM 
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RINGS. Sizes: From 3/32” LD. x 
3/16” long x 7/32” O.D. to 
%” 1.D.x 1” long x 1” O.D. 


PELLETS. 


Sizes: From 
“0° B 


ENGINEERED PRESCRIBED 


for shorter 
contact time! 


SPHERES. 
Diameters: V4" to 1". 


Norton specially engineered carriers bring proved 
advantages to a wide range of processes 


Whatever your specific application may be, 
it will pay you to investigate the many 
advantages of Norton catalyst carriers. 
Made of ALUNDUM* (fused alpha 
alumina), these highly refractory carriers 
are outstanding for heat conductivity, chem 
ical stability in both oxidizing and reducing 
atmospheres, mechanical strength and abra 
sion-resistance. And Norton's exclusive con 
trolled structure process offers you a choice 
of porosities. In pellets and rings, porosities 
range from medium to high. Ino spheres, 
porosities range from medium, with rough 
exterior for coating with catalyst... te 
high, with a network of open pores and 
rough exterior for impregnating with catalyst. 
Chemical engineers are finding this 
Norton “Ri Refractory Psescription” 


able in processing many different products. 


invalu- 


For example, in meeting the rapidly grow- 


ing demand for phthalic anhydride, Norton 
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catalyst carriers aid in shortening catalyst 
contact time and in achieving the highly 
exothermic reaction in fixed bed converters. 


Test Them Out 


Find out just what Norton ALUNDUM 
catalyst carriers can do for you. Sce your 


*Trade Marks Reg. U.S. Pat. Off. and Foreign Countries 


Norton Representative for samples, or write 
to Norton Company, 462 New Bond 
Street, Worcester 6, Mass. for a free copy 
of Sales Engineering Bulletin #7. 
Canadian Representative: A. P. Green 
Fire Brick Co., Ltd., Toronto, Ontario. 
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PRESCRIBED 


Alaking better products...to make other products better 
NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 





THIS MICROSCOPIC CHECK of your order 
makes sure that Timken® forging steels have 
uniform grain size after heat treatment. 
Result: higher ductility, higher impact. This 
is another example of the many ways the 
Timken Company controls quality at every 
step in production. 


RIGIDLY CONTROLLED CHEMISTRY assures 
you of uniform composition in every forging 
bar. This spectrometer, for example, tells the 
exact composition of a melt in just 40 sec- 
onds. Results are flashed back to the furnace 
so the melter can maintain constant control 
of the heat analysis. 


Why TIMKEN’ forging 
steels give you uniform, 
high quality forgings 


INDIVIDUAL HANDLING of your order enables us to target conditioning 
procedure to your forging requirements. Your forging rejects are mini- 
mized. And you save steel because the good dimensional tolerances of 
Timken bars produce uniform weight multiples with a minimum of 


steel lost in flashings. 


YOU HAVE FEWER FUR- 
NACE ADJUSTMENTS 
when you use Timken 
forging steels. Every lot 
responds uniformly to 
heat treatment because 
every lot has the same 
physical and chemical 
properties. Always speci- 
fy Timken forging steels. 
The Timken Roller 
Bearing Company, Steel 
and Tube Division, Can- 
ton 6, Ohio. Cable 
address: “ TIMROSCO”. 
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What's the temperature 
of the basin water? 


84°— just what MARLEY 
said it would be 


Thermal control dictates the econ- 
omy of every process operation, and the 
key to control is cold water — delivered 
consistently at design specification. Every 
Marley cooling tower offered today will 
produce that optimum result. 


Built into every Marley tower is the pre- 
tested performance ability to do its speci- 
fied job (or more) day-after-day, year-in- 
year-out. This is the result of 30 years of 
constant research and development; the 
result of 10,000 separate installations of 
Marley mechanical draft cooling towers. 
Today Marley has positive performance 
data for every tower for any location and 
Marley backs its knowledge with an equally 
positive guarantee. 


Test after test have proved the efficiency 
of Marley rating methods. These tests have 
been conducted according to procedure 
specified by all accepted test codes. The 
Marley tower you purchase is subject to 
the same complete test after installation. 


“Calculating Cooling Tower Performance 
from Test Data,” a new Marley brochure 
explaining a simplified method of analyz- 
ing the actual performance of any type 
mechanical draft cooling tower will be 
available soon. May we have your name 
for an advance copy? 


The Marley Company 


Kansas City, Missouri 
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EXPLOSION-PROOF 
and DUST-TIGHT 


PYLETS| 


Ah 


a PL LI ULAY 


For added safety in hazardous locations specify 
from this rapidly expanding quality line of 
explosion-proof and dust-tight Pylets which 
the Pyle-National Company is constantly de- 
veloping to meet the growing needs of industry. 


All explosion-proof and dust-tight Pylets are 





designed in accordance with Underwriters’ Lab- 
oratories requirements for electrical devices 
used in hazardous locations as defined in Article 
500 of the National Electrical Code. 

The substantial construction and high qual- 
ity of materials and workmanship insures added 
safety, uninterrupted service and long life. 

Consult your Pylet Catalog 1100 for complete 
listings of Explosion-Proof and Dust-Tight 


Pylets sold through electrical distributors. 


THE PYLE-NATIONAL C 


District Offices and Representatives in Principal Cities of th 
: q) Export Department: International Railways Supply Co, 30 Ch 
SINCE IG Canadian Agent. The Holden Co., Ltd , Mont: 


PLUGS AND RECEPTACLES ¢ FLOODLIGHTS TURBO-GENERATORS « GY 
PetroLeEuM REFINER—l ol. 33, No. 3 


12 





March, 1954 


ALCOA 
ACTIVATED 
ALUMINA 


Empire Compressed Air Dehydrator, 
nanufactured by Empire Machinery Co., 
Odessa, Texas, is charged with Alcoa Ac 
tivated Alumina. This efficient desiccant 
Toh Tolgoh Mi igelti oll -tielul Mulelt ile Mmigelumaelis 
pressed air prevents freeze Veh mileh 
ohlod Mulohfol Me huimoliecelaitiol toMaleMmaltilaslt: 
olaleMolgel (SMB A As cM iol itigeli to \idele it. Va 
tivated Alumina is easily reactivated by 
n the 
nodel, the Empire Dehydrator will dry 
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heating to 25 F. Depending 
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Alcoa Activated’ Alumina protects drilling rigs from “Big Freeze” 


If the compressed air in your instrument or process 
control lines holds moisture, rust or oil, you're in 
trouble. It’s false economy to install an elaborate 
remote control system and then not keep the power 
air clean and dry. Dry air can’t freeze . . . can’t 
form rust. 

It is so easy to keep air dry, clean and oil-free with 
ALcoa Activated Alumina. This reliable drying agent 
effectively prevents moisture and oil from entering the 
system .. . thereby eliminating costly shut-downs and 
repairs due to corrosion. 

This manufacturer chose ALCOA Activated Alumina 
because he wanted a thoroughly reliable, non-corrosive 
desiccant—one that would not change its form or 
properties—swell, soften or disintegrate. 

It is properties such as these, plus uniform high 
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purity and ready availability, that give ALCOA Acti- 
vated Alumina its wide acceptance as an outstanding 
drying agent. (And as a catalyst support, too.) 

If you have a drying problem, let us give you all 
the facts about ALcoa Activated Alumina. 

Write to ALUMINUM COMPANY OF AMERICA, CHEM- 
ICALS Division, 717-c Alcoa Building, Pittsburgh 19, 
Pennsylvania. 


ALCOA © 
CHEMICALS 


ALUMINUM COMPANY OF AMERICA 








GREATER PROTECTION AGAINST FOREIGN MATTER —LONG 


new ited ce) gee new 


Here are a few of the reasons why the new Allis-Chalmers open—drip-proof motor 
in NEMA rerate sizes will give you better performance and lower maintenance costs 
in general-purpose applications. 
* Better protection against falling water and debris because cooling air inlets are 
on bottom. 
® Long bearing life because large grease chambers provide plenty of reserve lu- 
bricant and are thoroughly sealed against foreign matter. 
® Quieter operation, smoother performance. 


TEFC and EXPLOSION-PROOF 


For especially dirty, corrosive or hazardous appli- 
cations, you will get top performance with low main- 
tenance costs from the new Allis-Chalmers totally- 
enclosed, fan-cooled and explosion-proof motors in 
NEM<A rerate sizes. Here are a few of the reasons: 
® Foreign matter kept out of bearings and motor 
interior by double labyrinth seals inside and 
outside of bearings, and long running fits be- 
tween shaft and seals. 
® Bearing maintenance reduced because large 
grease chambers provide space for reserve lubri- 
cant; also, if required, grease may be renewed 
without dismantling. 
® Easy to clean — no inaccessible air passages. 
Dirt wipes or blows off easily. 


ALLIS- 
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LIFE BEARINGS —MANY TRIED AND PROVEN FEATURES 








| 

Seueceneucsecssed 
“GET COMPLETE INFORMATION NOW 
Allis-Chalmers, Milwaukee 1, Wis. 
Send for these bulletins: 


(] Open — Drip-Proof, Type G, 5186210 
[_] TEFC, Type GZ, 5187225 
[_] Explosion-Proof, Type GZZ, 5187286 





Name 

Compony 

Position 

Addruss 

City aad Stote............... 


A-4280 
SRISSSSS Besse eee eee ees eee ees. 
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STRIKE IT RICHER 


When you find oil, you strike it rich. When you 
get high ing yi from that oil, you 
Solhe f clcher. Al O helps refineries get the 
most out of its crude by designing and manu- 
np heat exchangers iently suited to 


of ADSCO engi- 


f process... 
An outstanding 
ing is the installation shown above in a 
Perth Amboy, N. J., refinery. Here is a liquid- 


to-liquid pape ete nny me ae 
arranged in series. engineers specified only 
that one liquid was to be cooled from 190° F to 
100° F, the other to be heated from 75°F to 


165° F. From then on the problem was ADSCO’s 
design in competition with several other heat 
manufacturers. Each of the two units 
has two passes on the tube side and, because of 
~~ baffle, two passes on the shell 
side. This permits a counterflow design to get 
the maximum heat-transfer efficiency. Were it 
not for the counterflow design, the exchanger 
would have to be built in three or four units, 
instead of two, thus increasing the cost . . . 


AMERICAN DistRIcT. STEAM COMPANY. INC. 


Noats Tonawanna, New Yorx 
Pants, Noata Tonawanna, N. Y., anp Ricumonp, Car. 


ADSCO ENGINEERED PRODUCTS FOR THE O1L, GAS, CHEMICAL AND POWER INDUSTRIES 


——— 
io 


ENGINEERED 
PRODUCTS 


Ps 
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Air for New Cracking 








CAST IRON 
CASING ENCLOSED ALLOY 
IMPELLER WITH 

BACKWARD BLADES 











PRESSURE 
LUBRICATED 
SLEEVE BEARINGS 
































FORGED STEEL 
IMPELLER SHAFT 


REMOVABLE 
BACK PLATE 


To meet this nation’s ever-increasing de- 
mands for premium and aviation gasolines, 
more efficient cracking methods are being de- 
vised. Allis-Chalmers centrifugal blowers are a 
vital part of these new fluid processes. 

At refinery after refinery, Allis-Chalmers 
units are withstanding the requirements of con- 
tinuous operation , . . providing maximum de- 
pendability under every condition. 

The cross-section drawing above shows some 
of the outstanding features of a typical Allis- 
Chalmers blower. The totally enclosed, all-weld- 
ed alloy steel impeller offers highest efficiency, 


Processes 


KINGSBURY 
THRUST 
BEARING 


Ol 
BAFFLES 


Typical A-C centrifu- 
gal blower installa- 
tion showing catalyst 
lift air blowers rais- 
ing regenerated cat- 
alyst to reactor at 
Magnolia Petroleum 
Co., Beaumont, Texas. 


and backward flow design provides outstanding 
pressure and volume characteristics. 

High strength and long life are assured by 
all-welded alloy steel impeller construction and 
pressure lubricated sleeve and thrust bearings. 
Cast iron casing increases rigidity and decreases 
noise level. 

You can benefit from Allis-Chalmers wide 
experience in building and applying blowing 
equipment in the petroleum industry. For de- 
tailed information call your nearest A-C sales 
office, or write Allis-Chalmers, Milwaukee 1, Wis. 


A-4234 


ALLIS-CHALMERS 


Texrope is an Allis-Chaimers trademark. 


Power, Electrical Sez. fan 


Processing Equipment 
for Petroleum Industry ia peri ee 


GENERATORS COMPRESSORS 
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TV in automobiles? 


There are mighty few cars equipped with TV sets. In fact, in some states it’s 
illegal for safety reasons to put a TV set in the front compartment. 

But Ethyl has discovered how to bring TV commercials selling your best 
gasoline, right into the car. That is to show these commercials in drive-in 
theatres. Judging from results, it’s an excellent way to sell petroleum products. 

During the past three summers, we used more than 500 drive-in theatres to 

5 
supplement the coverage of our TV shows. Our minute movies reached an 
estimated weekly audience of 3,350,000 in 1953. But more important than 


coverage figures was the strength of the impression left with car owners. 


Continued on next page 





TV in automobiles? 


Continued from preceding page 


We checked with service-station operators within a reasonable driving range of 
individual theatres after the showing of our films. Again and again we were told 
premium sales had gone up and that many people mentioned having seen the 
Ethyl films. 

In fact, these films proved so successful in influencing motorists outside the 
TV areas that we are including selected drive-in theatres in our 1954 advertising 
plans to help sell more “Ethyl” gasoline. We wondered if perhaps some of our 
friends in the merchandising and advertising end of the oil business might not be 
interested in hearing of this relatively new — but proved — way of selling petro- 
leum products, 

Ethyl’s use of drive-in movies to help sell your best gasoline is another service 
we are happy to perform for our friends in the oil industry. 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


WORTH NOTING 


4,000 gallons of sea water must be treated to obtain 
just one pound of bromine for “Ethyl” antiknock 
fluid. And to keep Ethyl supplied with this chemi 
eal, Ethyl-Dow Corporation each day processes as 
much water as is used by Cleveland, Detroit, and 
St. Louis combined! 


1953 was the 20th year of publication of 
the Ethyl “Brief Passenger Car Data” 
booklets... handy pocket volumes which 
give pertinent engine specifications on all 
late-model automobiles 


Over 250,000 test hours on aviation prob 
lems have been logged at the Ethyl Re- 
search Laboratories for the Armed Forces. 





Leng renge, solid cone of Rockwood WaterFOG snuffs out fire. 


“Little Mo” knocks ’em down 


He likes to go to blazes. 

“Little Mo’ —a small fire truck that’s packed to the 
hilt with Rockwood fire-fighting equipment — streaks to 
fires, knocks ’em down and quenches them in seconds. Can be 
operated by one man, if necessary! 

In the test above, fuel in a pit under the tank cars was 
set on fire — and more fuel poured on top of the cars from 
pipes. This, too, was ignited and the blaze given a minute’s 
start. In rushed “Little Mo” — and out went the fire in 45 
seconds, choked off by Rockwood WaterFOG from Rockwood’s 
Remote Manual Control Turret. What’s more, 10 inches of 
water still remained in “Little Mo’s” 200-gallon booster tank, 
after the fire was out. 


it’s Leaded! “Little Mo's” equipment includes: 4 stage centrifugal pump with 
electric primer, 200-gallon booster tank, Rockwood Dual Suction Proportioning 
System for FOAM and “Wet", Rockwood Remote Manual Control Turret 
controlled from within cab, Rockwood Ground Sweep Nozzles, Rockwood 
Remote Control Ball Valves, 2 Hannay reels with 200 feet of high pressure 
hose with new Rockwood High Pressure Handline Nozzle on each reel. 
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Thanks to Rockwood portable fire-fighting equipment, 
even a small truck like “Little Mo” can battle fires with 
powerful efficiency. The Turret Nozzle, alone, discharges solid 
water stream, WaterFOG, FogFOAM, solid FOAM, “Wet” 
solid water, and ‘Wet’ WaterFOG! Rockwood engineers 
water to cut fire losses. 

Leading manufacturers of fire trucks will install Rockwood 
Fire Fighting Products at your request. 


ROCKWOOD SPRINKLER COMPANY 
Engineers Water... to Cut Fire Losses 


5 pocnwood / 


SEND FOR THIS INFORMATIVE BOOKLET 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 

102 Harlow Street 

Worcester 5, Mass. 


Please send me your illustrated 
booklet on Rockwood fire-fighting 
products. 


Name 
Title 
Company 


Street 


Zone 





WHEN 
TEMPERATURE 


IS A 


PRIME FACTOR 


Many variables are involved in the selection of the 
optimum tubing for a specific high temperature 
application. If the tubing is also to operate under 
high stress, perhaps the most important variable 
to be considered is mechanical strength. 


In general, the mechanical strength of a steel de- 
creases as the temperature increases. Some steels, 
however, retain more of their strength at elevated 
temperatures than others. For instance, at 300F, 
the ultimate strength of both carbon steel and 
B&W Croloy 18-8 (Type 304) is about 70,000 
psi. At 1200F, however, carbon steel is about 
12,000 psi while Croloy 18-8 is about 44,000 psi. 


To evaluate the characteristics of metals operating 
under stress at high temperatures and over long 
periods of time, B&W has pei formed stress rupture 
tests and creep tests on a great number of tubing 
*Data shown in 

TDC 102 Creep Stress Data on B&W Croloys 


TDC 153 Stress Rupture Data on B&W Croloys 
available free on request. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


steels.* The results of these tests help engineers 
to determine the proper tube to be used in spe- 
cific applications. 


Other factors beside mechanical strength, how- 
ever, must be considered in choosing the optimum 
tubing for a specific high temperature application. 
Some of these factors are—oxidation resistance, 
tube size, tube cost, flow rates, and rates of con- 
ductivity and expansion. 


It takes an expert to specify the right tubing for 
any particular application, and there is no substi- 
tute for the kind of experience with these prob- 
lems you'll find at B&W. 


To get the most benefit from B&W’s long experi- 
ence in matching tubes to jobs, call on Mr. Tubes, 
your nearby B&W Tube Representative. He can 
help you make the best choice. 


Beever Fells, Pe. —Seamiess Tubing; Welded Steiniess Stee! Tubing 
Allience, Ohie— Welded Carbon Stee! Tubing 


TA-4023 (P) 
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Choice of body styles saves 

money on installation costs. 
Hardened, ground end lapped valve and 
seat; stainiess stee! mechanism resists weer 
and corrosion—saves money on maintenance. 


This internal check valve saves labor ond m- 
tings required to install reguler check valve. 


Two phase leverage means higher ce- 
pacity ina smaller trap. Armstrong traps 
have optimum relation between lever- 
age, valve travel, bucket weight, cepe- 
city and overall size. 





This trap with built-in strainer 


costs less than separate trap and 
straoiner—requires less labor and 


fittings to install. 


"T Sa 


ARMSTRONG MA 
CHINE W 
852 Maple Street, Three Rivers, aoe . 


-_— 
; 

> 

f 
fg 
wi 


Gentlemen: Please s 
. end me a free 
The Armstrang Steam Trap Book copy of Catelog J, 


ARMSTRONG = 


Position 


o Address 


Please Print 
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1. ProporRTIONAL UNIT 
interchangeable with 
proportional. 
reset unit. 











2. GIMBAL UNIT 


combines primary and feed- 
back motions — basic 














3. PRIMARY ELEMENT 


helical or spiral bourdon, 














MASONEILAN 
a 





Masoneilan 60000 Series Controller 
IS SIMPLE AS ABC 


One Setting of basic “3-in-1” controller 


selects on-off, proportional, or differential-gap control; direct or reverse 
action; proportional band or differential-gap setting. 


Easy to Set, Adjust, Test and Service = 

all settings made without removing chart; all subassemblies complete and 
directly accessible; all air passages manifolded; four-position transfer switch 
in manual control subpanel. 


Easy to detach and interchange subassemblies 


from backplate-manifold to vary desired control function; for cleaning or 


servicing. 


6. BACKPLATE-MANIFOLD 
4. RELAY PILOT 5. PEN MOVEMENT supports subassemblies; con- 
with cleanable orifice and includes gearless index ceals, supports, tubing; 
integral filters. setting. eliminates fittings. 
f (Rear View) 


MASON-NEILAN REGULATOR CO. 


1182 ADAMS STREET, BOSTON 24, MASS., U.S.A. 


Sales Offices or Distributors in the Following Cities: 
New York « Syracuse ¢ Chicago ¢ St. Louis ¢ Tulsa ¢ Philadelphia « Houston ¢ Pittsburgh « Adanta ¢ Cleveland 
Cincinnati « Detroit ¢ San Francisco ¢ Boise ¢ Louisville ¢ Salt Lake City ¢ El Paso ¢ Albuquerque ¢ Odessa 
Charlotte ¢ Los Angeles ¢ Corpus Christi « Denver « Appleton « Birmingham « New Orleans ¢ Dallas ¢ Seatile 
Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 
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BIGELOW-.ipray Coyworat 
Bion 


TYPICAL B-L PRODUCTS 


FOR INDUSTRY 


There are many, many applications for B-L 
furnace construction throughout industry. In 
steel mills, power houses, refineries and petro- 
chemical plants, sugar mills, coal mines, 
glass plants, city incinerators—anywhere 

in the heat of things—you'll find B-L in- 
stallations. They're hanging up new rec- 

ords every day—providing top perform- 

ance at a lower cost per BTU. Youcan get 

more information if you write—today/ 


BIGELOW-LIPTAK (Oyectation 


and Bigelow-Liptek Expert Cerperetion 
2550 W. GRAND BLVD. © DOETROIT 8, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
Iu Canada: Bigelow-liptak of Canada, Lid., Joreate, Ontario 


ATLANTA « BOSTON « GUFFALO « CHICAGO » CINCINNATI » CLEVELAND » DENVER » HOUSTON + KANSAS CITY, MO. + LOS ANGELES - MINNEAPOLIS - NEW TORK 
PITTSOURGH + PORTLAND, ORE « ST. LOUIS » ST. PAUL » SALT LAKE CITY © SAN FRANCISCO + SAULT STE MARIE, MICH. « SEATTLE TULSA » VANCOUVER, B.C. 
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COMPLETE FACTS on K & M Dia- 
phragm Control Valves are in the 
new K & M Valve Engineering 
Data Catalog, Bulletin CV53. 
Write for your copy. Also, ask 
for the new K & M Valve Size 
Slide Rule Calculator . . . with 
low data. 


HOW BIG 
tsa K & Msix-inch valve? 


BIG enough to pass 500 gpm of cold water through the 
valve body at a constant drop of one pound pressure. 

BIG enough to provide the largest flow coeflicient available 
in a standard six-inch diaphragm control valve. 

Body flow passages of all K & M valves, for 

example, actually average 140°, of cross- 

sectional pipe area. ‘There's more space for 

fluid to flow . . . smoothly, freely and without 

turbulence. Frequently a smaller nominal 

size K & M Valve provides sufficient capacity 

to satisfy requirements that formerly 

called for a larger, more expensive valve. 

Inner valve open areas, on the other hand, 

average only 80°, of cross-sectional pipe area. 

Therefore, flow restrictions occur principally across the 

inner valve ... where the restriction is controllable 
throughout the entire range of valve stem travel. 

This K & M design often permits lower initial costs 

. always contributes to more precise flow regulation 
through the K & M Inner Valve. 





Cy COMPARISON TABLE 
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diaphragm control valves ~ 4| 


PETROLEUM 


Valve Makers 64 Genung Street 
Since 1879 Middletown, New York 
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Bubble Caps & Risers 


“k 


... promptly furnished 


WITHOUT DIE COST 


With dies on hand for over 300 standard styles of 
bubble caps and risers, PSC is in a position not only 
to save many customers the cost of dies but also to 
save them design and delivery time. PSC bubble caps 
are also effecting substantial maintenance economies, 
due to the fact that PSC customers can order bubble 
caps in the particular metal which best meets their 
specific heat and corrosion requirements. We fabricate 
caps from any metal: aluminum, brass, copper, nickel, 
stainless steel in any chrome-nickel or straight 
chrome type, as well 

as carbon steel. 


You'll Be Days and Dollars Ahead with PSC Caps 


PSC catalog 52 contains, we 
believe, the largest compilation of 
engineering data on bubble caps; 


also drawings for use in determining 


methods of tray assembly. Details ——-SEND FOR CATALOG 52— 


in catalog can be modified in 
almost unlimited ways to suit your 
needs. Special caps made to order. 


THE PRESSED STEEL COMPANY 


of 


WILKES-BARRE, 


PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES & 4 ¥& 


a” 
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Whaté going on 
here 7k [ 


INSUL-MASTIC, of course! 


Once and for all these Oil Refinery Tanks are 
being coated with INSUL-MASTIC TYPE ‘‘D”’ 


Once an INSUL-MASTIC protective coating is applied it will prevent cor- 
rosion for practically a// time. 
INSUL-MASTIC is a heavy asphaltic coating, fortified with Gilsonite 
and reinforced with mica, asbestos and ceramic clay. It is applied in one 
thick coat and will prevent corrosion under extreme conditions such as acid Before you build, take 
or alkali fumes or constant moisture. INSUL-MASTIC TYPE “D” contains advantage of oyr consul- 
cork, an excellent insulator. When applied ',” thick on heated tanks it will tant service. Proper coat- 
cut your fuel bills considerably. ing recommendations 
We can show you applications many years old in plants where constant now will prevent corro- 
painting was once the rule. These INSUL-MASTIC coatings have not been sion worries and ex- 
renewed since they were applied several years ago. They have saved con- penses later. 


siderable maintenance money for their owners. 


Lasit Masta 


CORPORATION OF AMERICA > OLIVER BUILDING, PITTSBURGH 22, PA. 


Representatives in Principal Cities 
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SHELL AND TUBE 


oo MEAT EXCHANGERS 


At LOUISVILLE REFINING CO.’S 


New CATALYTIC 
CRACKING PLANT 


Premium gasoline production has been boosted 
20% from the same amount of oil charged 
since the Louisville Refining Company's new 
Catalytic Cracking Plant went on stream. 
The new plant uses Vogt Shell and Tube Heat 
Exchangers exclusively and they make a signifi- 
cant contribution to the efficient and economic 
operations of this progressively modern refinery. 
ogt Shell and Tube Heat Exchangers are 
available in many different types, with fixed or 
removable tube bundles, to meet the special 
problem and specific operating conditions of 
each installation. They are constructed from car- 
bon and special steels to meet every temperature, 


ABOVE: View of new pressure, or vacuum service requirement. 
construction at Louissille 


wacaiecinnaaaaees WRITE FOR BULLETIN HE-6 


BPLOW: Some of the many 
Shell and Tube Exchangers. 
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BRANCH OFFICES: NEW YORK, PHILADELPHIA, CHICAGO, 


HENRY VOGT MACHINE CO. Louisville 10, Ky. ° CLEVELAND, ST. LOUIS, DALLAS, CHARLESTON, W. VA. 
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Keeping Thermal Expansion Under Control 


Flexible support for piping in 
all positions of travel must be 
provided, if destructive stresses 
and strains are to be avoided 
in today’s high temperature 
piping systems. 


Heat 100 linear feet of alloy steel 
pipe to 1000° F, and it wil! expand 
9.1 inches! When this thermal ex- 
pansion takes place in a piping sys- 
tem, the resultant forces induced, 
if uncontrolled, can do incalculable 
harm. 


Helical coil springs 

The practice of using helical coil 
springs to allow this thermal ex- 
pansion to occur is quite general. 
But the care that goes into the 
design or selection of flexible sup- 
ports ofttimes is haphazard. In 
fact, many specifications covering 
the support of important high 
temperature piping will simply say 
‘spring hangers shall be provided”’. 
Merely to contend that this may be 
dangerous is not enough. 


Safety of entire system at stake 
Unless careful study is given to the 
design and selection of spring sup- 
ports which will maintain a bal- 
anced pipe system, the transfer of 
weight from one hanger to another, 
or from a hanger to a-~ terminal 
point, will endanger the safety 
factor of the entire system. 

With 8...9... even 10 inches of 
thermal deflection not a bit un- 
common today, completely flexible 
support for piping in all positions 
of travel is a positive ‘‘must”’. 


et. > The case for 
constant-support 

i hangers 

vy. Where reactive forces at 

\ terminal points in a piping 
system must be kept within spec- 
ified limits, constant support type 
hangers are recommended. 
They are designed to provide uni- 
form supporting force equal to the 
pipe load throughout the travel 
range and should be used at super- 
heater outlets, turbine connections, 
and also on high temperature and 
other critical lines. 
March, 1954 


PETROLEUM 


REEINER 





i 
{ 
4 


I 





£ hit 
a 














Variable spring hangers 
When pipe lines are subject to 
vertical movement, and re- 
strictive conditions do not re- 
quire a constant-support type 
hanger, variable spring hangers 
arerecommended. They should 
be designed to support not 
less than 85%, or more than 
120%, of the design load through- 
out the total travel. 


Vibration control and sway brace 
so . When necessary 
“to prevent ab- 
normal movement or vibration in 
pipe lines, controls or sway braces 
of the energy-absorbing or instant- 
acting counter force type, are rec- 
ommended. They dampen vibra- 
tion, oppose pipe sway and absorb 
shock. 


Hanger Engineering Service 

The Pipe Suspension Department 
of Grinnell Company offers a de- 
sign service to engineering firms 
which appreciate the specialized 
knowledge required to compute 
hanger loads and to select the 
proper supports for a_ balanced 
pipe suspension system when high 
pressures and high Semperatures 
are involved. 


Grinnell manufactures a com- 
plete line of pipe hangers and sup- 
ports; maintains an experienced 
laboratory staff of technicians to 
discover better ways of solving pipe 
suspension problems; provides en- 
gineering assistance in design and 
installation; offers stocks of pipe 
hangers close to any job. 


Hanger load calculation booklet 
A 28-page booklet entitled ‘“‘Hanger 
Load Calculations’’, compiled to 
furnish necessary data and pro- 
cedure to determine pipe hanger 
loads, can be obtained from Grin- 
nell Company. The tabulations of 
piping weights and thermal ex- 
pansion have been arranged for 
convenient selection of data that 
otherwise consume consid- 
\ erable time to develop. It’s 
. yours without obligation. 


GRINNELL COMPANY, INC. 
282 West Exchange $t., Providence, Rhode Island 


Kindly send me a complimentary copy of your 
“Hanger Load Calculations’ booklet. 


Nome 
Compony 
Address 


City... 
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LOW MAINTENANCE COSTS AND EXCELLENT STEAM ECONOMY arc obtained from this Worthington 
high-speed turbine, one of two used to drive centrifugal blowers in this up-to-date refinery installation. 


8000 rpm steam turbines operate 
on only 15 pounds inlet pressure 


Worthington high-speed units at a Gulf Coast refinery 
drive centrifugal blower in cat cracker 


¢ Steam at a pressure of 15 pounds is all it takes to 
power the two high-speed Worthington turbines that 
drive centrifugal compressors for the refining process in 
a cat cracker at a large Gulf Coast refinery. 
Worthington steam turbines are ideally suited for 
blower or centrifugal compressor drives, since they are 
built in all sizes and speeds for the most economical unit 
performance. There's no need for costly speed increas- 
ing gears, either, and the turbine’s adaptability to 


— SSS 


or eee 
LLL 


various governing arrangements allows precise control 
under all operating conditions. 

Remember, the engineering of the drive is just as im- 
portant as the engineering of the compressor or blower. 
Worthington's long experience in compressor-drive en- 
gineering is your assurance of getting exactly the right 
type and size drive for your needs. Write today for 
Bulletin 1966 to Worthington Corporation, Steam Tur- 
bine Division, Wellsville, New York. 135 


A GREAT TEAM IN STEAM 


Single-Stage 
Turbines 


Multi-Stage . 
Turbines Sets 
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Boiler Feed 
Pumps 
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BUY PUMPS OUT OF STOCK 
FOR “CUSTOM” PUMP JOBS 


These rugged, center-line-mount 
pumps are available in a complete 
range of sizes, many of which are 
available from stock. Peerless ap- 
plication experience shows that up 
to 70% of ny | hot oil pump 
requirements can be met by these 
two Peerless pump designs. In ad- 
tition to the choice of either pack- 
«g gland or mechanical shaft seal 
-onstruction, features common to 
both pumps include: use of spacer 
pe coupling to —y liquid and 
isassembly without disturbing 
piping; oversize shafts; oil lubri- 
cated, heavy duty, radial and thrust 
bearings; spot elocusie welded case 
and impeller-wear rings; end or top 
suction design; extra low NPSH 
requirements. Mail coupon for de PACKING GLAND CONSTRUCTION 


scriptive bulletin today. ; 
TEMPERATURES TO 850° F. 


Da 70% or att Your HOT OIL 
CSUGIS PUMPING REQUIREMENTS CAN BE 
TO CHOOSE SUCCESSFULLY MET WITH THESE 
FROM... STANDARD PEERLESS PUMPS 


CHARACTERISTICS ata glance 
MECHANICAL SHAFT 


Celie § oe Sg SEAL CONSTRUCTION 
Operating TEMPERATURES 
Heads up to 625 feet TO 250° F 
Case Pressures up to 600 psig 


Drives horizontal electric 
motor is standord; 
other types as required 


Material of liquid end can be of 
Construction any material suitable 
to intended service 


U M COUPON 
Please send us a copy of Bulletin No. B-1605 
describing Peerless Type PR and PRS Pumps. 


PEERLESS PUMP DIVISION § 


FOOD MACHINERY AND CHEMICAL CORPORATION COMPANY 


Factories: Los Angeles, Calif. and Indiancpolis, Indiana. 
Offices: New York; Atlanta; Chicago; St. Louis; Indianapolis; ADDRESS 
Phoenix; Fresno; Los Angeles; Tulsa; Dallas; Plainview —_— 
and Lubbock, Texas; Albuquerque, New Mexico. 

Distributors in Principal Cities; Consult your T.’.hone Directory city___ 





PFERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEM.CAL CORPORATION 
301 West Avenue 26, Los Angeles 31, California 
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Some idea of the wide 
range of products manu- 
factured by National Can, 
their subsidiaries and 
their plant acquisitions is 
evidenced by these two 
products. Oil lamps — 
widely used by coal min- 
ers in the early part of 
this century...and the 
newest developments 
in thermoplastic side- 
seam motor oil cans 
have both been man- 
ufactured by Na- 
tional Can facilities. 

























Be sure to see us at the 
NATIONAL PACKAGING EXPOSITION 
April 5th to 8th—Booth No. 577 


Cy NATIONAL CAN «& 


Seer O@R ATION NC) 


Plants At: BALTIMORE, MD.+ CHICAGO, ILL. » MASPETH, N.Y. a 
CLEVELAND, OHIO + HAMILTON, OHIO and WARREN, OHIO 
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WESTON all-metal THERMOMETERS 


(with Multiple Helix”) 


Here's another typical example of how large processing plants have 
solved temperature checking problems, and cut thermometer costs 
besides. With a WESTON dial-type thermometer at every checkpoint, 
temperatures are read at a glance .. . in far less time, and with far 
greater accuracy. Their sturdy all-metal construction resists breakage, 
gives them far longer life on operating equipment. And the exclusive 
WESTON multiple helix employed assures dependable accuracy during 
all this long life. 

Available in a broad selection of types, sizes, ranges and stem lengths, 
WESTON thermometers are today standard on all types of mobile and 
stationary equipment and machines, large and small; as well as on 
piping, conduit, ducts, etc. Ask your distributor, or local WESTON rep- 
resentative for complete information, or write for descriptive bulletin 
... WESTON Electrical Instrument Corporation, 614 Frelinghuysen 
Avenue, Newark 5, New Jersey. 








*This WESTON-made sens- 
ing element is the more 
costly, non-sagging, multi- 


ple-helix. Carefully aged 
over a broad temperature 
range for long periods, it 


assures better accuracy, 


TT 
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YOUR OWN KITCHEN HAS A CLUE 
TO CLEANER REFINING EQUIPMENT 


Watch how easily the lady of your house cleans her ENDURO Stainless 
Steel pots, pans, and other equipment. Watch how a simple soap-and- 
water washing quickly restores ENDURO surfaces to their original gleam- 
ing luster. Sometimes, all it takes is a warm water rinse. 

Translate this cleanability in terms of bubble caps, trays, and other tower 
internals. When they're made of ENDURO Stainless and Heat- Resisting 
Steel, down-time for decoking can be cut to a minimum. Smooth ENDURO 
surfaces discourage coking and fouling. During turn-arounds, you quickly 
wash them down with a high-pressure hose. 

Take corrosion. Or rust. Even most acids and alkalies. ENDURO resists 
them, maintains its great strength under prolonged exposure to wide 
temperature extremes. And, because its strength-to-weight ratio is so 
unusually high, you can trust ENDURO equipment not to buckle or fail 
under pressure. You can use thinner, bulk-saving sections. 


Find out more about using these ENDURO advantages in your equipment. 
Republic metallurgists will help. No obligation. Just write: 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division + Massillon, Ohio 
GENERAL OFFICES ° CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


ENDURO Stainless and Heat-Resisting Steels add 
up to minimum maintenance, long equipment life, 


high productivity. and increased tower efficiency. 
Tower internals keep cleaner, longer. fs Bye 
Fi cy 
& ; 
| G09 SiAY wY355 Sulgi3h 


Other Republic Products include Carbon and Alloy Steels — Bolts, Studs, Nuts and Rivets — Steel and Plastic Pipe — Heat Exchanger Tubes 
PerroLeumM REFINER ol. 33, No. 3 
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PUBLISHED BY REFINERY PROCESS DIVISION, THE M. W. KELLOGG COMPANY 


Newest Design for 
Fluid Cat Reforming 
Takes Shape in Midwest 


Now designed and being erected 
for an important midwestern re- 
finer is the first catalytic reforming 
plant to combine the advantages of 
straight-line catalyst flow with 
those of Fluid Hydroforming. This 
is the fourth Kellogg unit, either 
underway or completed, employing 
the Fluid principle for the economi- 
cal production of high octane gas- 
oline from virgin, cracked, sulfur 
containing, or high boiling naph- 
thas or mixtures of these stocks. 
The new reforming unit — as 
compared with the original Fluid 
Hydroforming plant now operating 
in a Southwestern refinery —repre 
sents an over-all streamlining of 
the prototype 
The main points of diffgrence, as 
may be seen in the accompanying 
simplified diagram, are as follows 
1. The reactor, strippet, and regen 
erator are combined in a. single 
vessel with a common internal 
heaed separating the regenerator 
from the reactor 
Only two transfer lines, both in 
ternally located and straight, ure 
required 
The fractionation section of the 
scrubber tower and its reflux re 
turn have been climinated thus 
reducing both diameter and height 
of this tower 


vasen ote RECYCLE GAS 


CATALYST 
* 


MYOROFORMATE 
. > 
ce 
. 


SCRUBBER 


SLURRY RECYCLE 
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Expansion of Brazilian Refinery 
Doubles Capacity; Improves Octane 


Expansion of the thermal combina- 
tion refinery at Mataripe. Bahia, 
for Refinaria Nacional de Petroleo, 
S.A., is now complete. The work 
has not only doubled the capacity 
of the original plant (also designed 
and erected by Kellogg) but it has 
materially improved the octane of 
the total refinery gasoline pool 
through the addition of a “Polyceo” 
catalytic polymerization unit. 

The largest portion of the expan- 
sion project was the substantial 
duplication of the initial piant 
(shown above) which was the first 
complete refinery in’ Brazil. The 
Mataripe installation represents 
the most modern type of combina- 
tion thermal processing, and is the 
only plant ever designed to operate 
on indigenous Brazilian crudes. 

Fach combination unit is oper- 
ated from one central control room. 
The refinery employs a minimum 
of intermediate storage tanks and 
processing vessels. It) combines 
low investment cost: and reduced 
operating expense with the produs- 
tion of high quality gasoline and 
other petroleum products. 

The benefits of adding the Polyco 
unit to the processing sequence are 
demonstrated by the octane im- 


provement of the total gasoline 
pool, It has been increased by 2.5 
points (motor method). The fin- 
ished refinery gasoline now meets 
the market) octane requirements 
with the addition of one-third less 
lead than was previously needed. 
Following the successful exeeu- 
tion of the Bahia expansion pro- 
gram, Kellogg is currently engaged 
in another complete combination 
thermal refinery for Refinaria de 
Petroleos de Manguinhos, S.A., at 
Rio de Janeiro. These new facilities 
will be capable of processing 10,000 
barrels per day of imported crudes. 
These projects at Mataripe and 
Rio de Janeiro, together with the 
installation of facilities near Sao 
Paulo for the production of nitro- 
genous fertilizers from hydrocarbon 
raw materials, are indicative of 
Kellogg’s extensive participation 
in Brazil's rapidly growing petro- 
leum processing industry. 
(For a detailed reckoning of 
the advantages of modern com- 
bination processing write for a 
copy of KELLOGGRAM #1, 1954. 
Address the Refinery Process 
Division, The M. W. Kellogg 
Company, 225 Broadway, New 
York City 7.) 
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REFINERY PROCESS NEWS 


Operating Report 
On First Orthoflow 
Erected in U. S. 


The first U.S. Orthoflow catalytic 
eracker of the Model “A” design has 
just completed a continuous run of 
nearly 10 months at Cities Service 
Ponca City (Okla.) refinery. Operating 
reports reveal excellent performance. 

During this period the unit charged 
approximately 9,200 BPD as compared 
to 8.350 BPD design and has burned 
10,600 Tbs./he. of coke as compared 
te 9,000 Tbs. design. Catalyst stack 
loss was about one ton daily or 0.22 
Ibs. barrel of fresh feed 

The shutdown just: reeently com- 
pleted was a scheduled turnaround. 
Inspection of the Orthoflow revealed 
the unit to be in excellent condition, 
and on the basis of conditions found 
at shutdown, it is probable that the 
plant could have been run for two years 
Without difficulty had the refiner so 
desired. 

Since the Model “A” Orthoflow was 
first introduced, Kellogg has also 
brought out the Model “B", which has 
its regenerator atop the reactor, just 
the reverse of the arrangement of the 
initial type. ‘Phe first of these units 
recently went on stream smoothly at 
Pure O's Toledo refinery. Operating 
reports show even better results than 
those obtained in the prototype. 

One of the major advantages of the 
Orthoflow unit is the straight-line flow 
of catalyst and catalyst-oil mixtures. 
This virtually eliminates the erosion 
problem generally associated with con- 
ventional catalyst transportation 
systems. 


| One of Five Alkylation Units... 


CONTINUED FROM PRECEDING PAGE 





A Refinery Grows in Kwinana... 





Work at AIOC’s Kwinana refinery in Australia is well along as may be seen from 
these views of two important processing steps in the complete 70,000 BPD plant. 
Shown above is the framework of the furnaces and the foundations of the crude 
distillation units. Below is the catalytic cracking area, showing the pedestal and 
reactor skirt of the Orthoflow unit 
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For further information, technical data, etc., 
on any refining process, write 


REFINERY 
PROCESS 
DIVISION 





This is one of five sulfuric acid alkyla- 
tion plants now being erected by 
Kellogg for several refiners in the 
U.S. and abroad. 

Like the others this one for Amer- 
ican Mineral Spirits Company at 
Toledo, Ohio, incorporates Kellogg's 
unique reactor and auto-refrigeration 
system, which not only improve the 
product quality but also produce im- 
portant savings in initial investment 
and operating costs. 

There are three principal reasons 
for the success of the Kellogg reactor: 
(1) high ratio of isobutane to butylene 
without concomitant increases in 
utilities and equipment, (2) efficient 
mixing in reaction sections at low 
horsepower, and (3) maintenance of 
relatively high acid concentration 
during reaction due to exclusive 
“cascade”’ design. 


M. W. KELLOGG 


PULLMAN 
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SOLID WHEEL 
RUGGEONESS 


is your turbine dividend 


The rugged construction and fool-proof design of 
a Terry solid-wheel turbine can save you money by 
keeping maintenance costs to a minimum. Usually 
only taken down for routine inspection, aiy re- 
pairs that must be made are of relatively simple 
nature, and cost of replacement parts is small. 
The rotor of the turbine is a single forging of 
special composition steel, in which a series of semi- 
circular buckets is milled. There are no separate 
parts to loosen or work out. As the only function 
of the blades is to form a series of pockets, any wear 
which might occur would not materially affect 
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horsepower or efficiency. 

It is impossible for the blades to foul. They have 
large clearances and are further protected by the 
projecting rims of the sides of the wheel. As the 
side clearances are also very large, end play can do 
no harm. 

The Terry solid-wheel turbine is an extremely 
reliable piece of equipment--why not write 
for complete details today? Ask for a copy of 
Bulletin S-116. 


THE TERRY STEAM TURBINE COMPANY 
TERRY SQUARE, HARTFORD 1, CONN. 
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Separate an Ashcroft Gauge into its component parts and 
many of the reasons that have nade it the leader for 
over a century remain _ For they are invisible 
values . - - equally as important to the sustained high 
accuracy and long-life endurance of the gauge os the 
Bourdon Tube, the movement, linkage, cose and other 
components. 


Creative research, highly functional design, quality con- 
trol of both materials and methods and rigid manufac- 
turing standards are “byilt into” every Ashcroft Gauge 
_,. are the fundamental reasons why high performance 
standards are expected and attained in every govge 
bearing the Ashcroft Shield. 

The new Ashcroft Gavge Catalog 300 is now available. 
Write for a copy: 

YOUR INDUSTRIAL SUPPLY DISTRIBUTOR is thoroughly 
acquainted with the various lines of As croft Gauges. 
You can depend on him to help you in selecting the right 
type for your particular needs—and to deliver promptly. 
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Sustained accuracy is the major 
objective of the design function. 


Where research largely determines ma- 
terials and methods to be used, the de- 


gh @tcuracy. The 
drafting room shown above is One of 
the most essential “creative centers” in 
the progress of an Ashcroft Gauge from 
original research to finished Product. 


A PRODUCT OF MANNING, gp haga 
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Ashcroft Metallur 
gists sub 
raw Materials and parts re “4 
Ough examination ond tests. 


Augmenting esearch and design, qual. 
"Y contro} exhaustively *xamines, fo, 
functiong} SUrety, olf Materials weed i 
the 9auge as Well . 
Uct. No Substitute 

Quality contro} 
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...4 distinguishing feature of 


Clark Turbocharged Compressors 


Don't take our word for it. Look at the picture. 
Look at the parts that aren’t there! Simplicity 
—in a word—best describes the Clark 
Turbocharged 2-Cycle design. 

Exhaust valves? Scavenging cylinders? You 
won't find them. There aren’t any. 

Everything is out in the open. With the 
Clark inline design, nothing is buried under 
a maze of “hot” parts. 

But, this Clark simplicity is not just skin- 
deep. It applies to the inside as well. There 
are no lost motions. To develop maximum 
power, every down stroke of the pistons is a 
power stroke. Actually, the number of moving 
parts is practically cut in half. 

Best of all, to match the inherent simplicity 
of all Clark 2-cycle compressors, turbo- 








compressors 





charging has been applied in such a simple, 
foolproof manner that the operator can forget 
it’s there. 

Burning less fuel, requiring less cooling 
water and developing more power per cubic 
inch of piston displacement than any gas- 
engine-driven compressor in the world, Clark 
Turbocharged Compressors defy comparison, 

For complete information on Models TRA 
and TLA, in sizes ranging from 825-3300 
bhp, see your Clark representative. Request 
Bulletin 130. 


CLARK BROS. CO. ¢ OLEAN, N. Y. 
DIVISION OF DRESSER OPERATIONS, INC. 


SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


Clark sets the pace in compressor progress 
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Johns-Manville announces the development of 


new SIL-O-CEL I6L 


Insulating Fire Brick... 


Combines outstanding physical and 


Lompoc, California, where Jobns-Manville mines and 
processes diatomaceous silica insulating materials 


thermal properties for furnace service to 1600F 





Check these properties of 
SIL-O-CEL I6L 


Maximum service temperature 
1600F, back-up or exposed 


Approximate density 
33-35 ib per cu ft 


Transverse strength 60 psi 
Cold crushing strength 350 psi 


Linear shrinkage 
0.7 percent at I600F 


Reversible thermal expansion 
less than 0.1 percent at I600F 


Thermal conductivity 

(Btu in. per sq ft per 0.92 at SOOF 
F per hr at indicated 1.07 at 1000F 
meen temperatures) 1.22 at 1SO0F 











i—has less than 0.1% reversible thermal expansion at I600F 
2—provides high load-bearing strength 
3—for direct exposure or back-up service 


Here is a new development of Johns- 
Manville insulation and refractory re- 
search. Its exceptional characteristics 
provide important savings in furnace 
construction. Made of diatomaceous 
silica, Sil-O-Cel* 16L Insulating Brick 
is light in weight... has low thermal 
conductivity...high structural 
strength. And where furnace linings 
are subjected to severe heat shock or 
where high load-bearing properties 
are needed, Sil-O-C21 16L offers out- 
standing performance. 

Sil-O-Cel 16L is now available. 
Samples will be sent on request. Also 
available without obligation is Book- 
let IN-115A, which describes Sil-O- 


Cel 16L and other J-M_ Insulating 
Brick and Insulating Fire Brick for 
service to 3000F. Write Johns-Man- 
ville, Box 60, New York 16, N.Y. In 
Canada, 199 Bay Street, Toronto 1, 
Ontario. 


e511-O-Cel is a dol Manville retistered trade mark 





Replaces SIL-O-CEL Natural Brick 
The development of Sil-O-Cel 16L 
Insulating Brick has resulted in the 
discontinuance of Sil-O-Cel Natural 
Brick. Thg outstanding properties of 
Sil-O-Cel 16L make it the ideal re- 
placement for Sil-O-Cel Natural Brick 
for back-up use. In addition, the prop- 
erties of Sil-O-Cel 16L Brick extend its 


use to exposed service applications. wi 











Johns-Manville Firsrin INSULATION 





MATERIALS - ENGINEERING - APPLICATION 
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® VALVES 
© PIPE FITTINGS 


Walworth 
Lubricated Plug Valve 


Walworth 
**500 Brinell’’ Bronze Globe Valve 


Waiworth 
Steel Gate Valve 


Walworth 
tron Body Gate Valve 


Walworth manufactures a complete line of valves and pipe fittings: 


all made to the highest standards of quality, both as to dimensional 


performance, Walworth products reflect more than a century of 
experience in the manufacture of quality valves and fittings. 
Your Walworth distributor will give you full information on the 


complete line of Walworth steel, iron, and bronze, and special alloy 


Walworth 


Iron Body Saddle Gate Valve valves and pipe fittings; also Walworth Lubricated Plug Valves, and 


Walseal* valves, fittings and flanges. Ask for this information today. 


*Patented—Reg. U. S. Pat. Off. 


WALWORTH 


valves and fittings 


60 EAST 42nd STREET, NEW YORK 17, N.Y. 
Walworth 
Cast Stee! Flanged Fittings 
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DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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UTADIENE 


from 


NORMAL BUTANE 


Houdry dehydrogenation 
plant at fi Segundo 
refinery, Standard Oil 
Company of California 
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PROCESS CORPORATION 
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Ten years experience in a large commercial installation 
has proved the economic advantages of this process 
for producing butenes or butadiene 

from low-cost, plentiful butane. 


The Houdry Dehydrogenation Process is applicable 
also to the production of propene from propane, 
isobutene from isobutane, styrene from ethyl benzene, 
and methyl styrene from isopropy! benzene. 


Write on your letterhead for brochure describing 
Houdry Dehydrogenation Process; economics and 
flow diagram are included. 
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BETZ A Great Name 
In Water Conditioning 
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® Recently, one of our visitors referred to this 
room as the Betz “*Laboratory of Water Con- 
ditioning Experience”. Actually, he wasn’t 
far wrong. 


For in these files are literally thousands of 
staff-written technical papers, articles, bulle- 
tins, and reports, covering just about any 
aspect of water conditioning about which indus- 
try might want information. 


This represents the kind of leadership for 
which the Betz Organization is justly famous 
...the fundamentals of water conditioning 
written authoritatively, accurately . . . per- 
forming a service to industry not dupli- 
cated anywhere. 
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If you have a question, or a problem regard- 
ing any phase of industrial water conditioning, 
write us. Information covering the subject will 
be on its way to you promptly. No obligation, 


of course. 

W. H. & L. D. BETZ, Gillingham & Worth 
Streets, Philadelphia 24, Pa. In Canada: BETZ 
Laboratories Limited, Montreal | 
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CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 























ECONOMIC STUDIES “ve Aitocesse Cvnluaiton 








“Are we sure we're on the right track—process wise?” . . . a question every 
company asks itself when planning a new plant or unit. 


Usually there are available more than one process for coming up with the 


desired end-product with or without certain desired by-products. The 
problem then is to decide which method is best when all factors are 


considered. 


We offer our services in connection with such evaluation, bringing to the 


problem a very broad experience in many fields of processing such as: 


( nuneetun( 


Design and Construction 


of Process Plants 
e 
Design and Construction 
of Process Units 
* 
Process Evaluations 
+ 


Economic Studies 


© \ 


Organic Chemical Synthesis 

Inorganic Chemical Processing 

Catalytic Operations 

Solvent Purification 

Separation and Refining of Organic Chemical Mixtures 
by conventional, azeotropic and extractive 
distillation, liquid-liquid extraction, crystallization 

Petroleum Processing: 
Topping and Vacuum Distillation 
Lube Oil Units 

Coal Tar Distillation 

Gas and Vapor Recovery 


Pharmaceuticals 


Should you contemplate employing out- 
side services for a study of all factors 
leading to a sound process evaluation, 
we'll be glad to discuss how we might 
be of help to you, 


BADGER MANUFACTURING comPAnY 


230 BENT STREET, CAMBRIDGE, MASS. * 60 EAST 42nd STREET, NEW YORK 17, N. Y. 
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INDUSTRIAL RESERVOIR—WEST TEXAS 


NEW, ECONOMICAL LININGS 
CONTROL EROSION and SEEPAGE 


Chetumal, Mexico 


Horr 


is Reservoir 


ITH more than one million 

square feet now in use, 
field proven GULF-SEAL Prefabricat- 
ed Asphalt Lining provides an endur- 
ing answer to erosion and seepage 
problems, and at a significantly low 
cost. 
Before releasing these linings to In- 
dustry, for the control and elimina- 
tion of water seepage and erosion in 
reservoirs and industrial waterways, 
the linings underwent extensive test- 
ing in nationally-known laboratories. 
Additionally, installations were laid 
down in many parts of the country to 
obtain complete data on the per- 
formance of these linings under vary- 
ing climatic and soil conditions. 
Uniformly encouraging results 
emerged from these field and lab- 
oratory tests, confirming the dura- 
bility, stability, and longevity of 
GULF-SEAL linings. We recommend 
them for your serious consideration 
most sincerely. 
Extraordinarily complete technical 
data is conveniently available to 
you, including full-color movies show- 
ing a broad cross-section of installa- 
tions. Our catalog, which is just off 
the press, will provide you with 
valuable original material in the 
evaluation of these linings. 
We will be happy to mail your copy 
to you. 


Pat. Pend. 
ry 


SPECIFCATIONS 


Size of Sheet: One-half inch thick, 
three feet wide, and any convenient 
length . . . Joints: Made with special 
mastic, supplied with order. Long sides 


are lapped 3”, ends, 6”. Alternate: 
ends and sides may be butted, with 
either 4” overlay or underlay strip. 
Materials: Specially processed & for- 
mulated asphalt base mastic, in which 
are incorporated selected fillers and 
fibres for additional strength and dura- 
bility, covered by felt sheets top and 
bottom which are then treated to in- 
crease longevity of lining. 

(Complete Specifications are con- 
tained in Catalog.) 





WRITE TODAY 
FOR 
CATALOG 





A PRODUCT SPECIFICALLY ENGINEERED FOR THE PETROLEUM, NATURAL GAS AND PETRO-CHEMICAL INDUSTRIES 


GULF STATES ASPHALT COMPANY 
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BI-METAL TRUFIN to overcome a special 
corrosive condition—and obtain greater 
efficiency 


COPPER AND COPPER-BASE ALLOY 
TRUFIN-—to guard against corrosive hazards 





ELECTRIC-WELDED STEEL TRUFIN YES, AND STAINLESS STEEL, TOO! 

— for chemicals, industrial waters, neutral ‘ 

and alkaline solutions where the corrosive 
conditions are not severe 


for special applications. 
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Steps Up Effictenci 
In Shell and Tube 
HEAT EXCHANGERS 


When it’s time to retube, it will pay you to 
specify Wolverine Trufin. That's the surest and 
quickest way to get greater heat-transfer effi- 
ciency at lower cost per B.T.U. of heat transfer. 


Trufin packs more shell side surface area in a 
given space. And because the fins are integral 
—part of the tube itself—high fin efficiency is 
maintained regardless of thermal shock or 


vibration. 


Wolverine recommends Trufin—Type S/T— 
designed expressly for shell and tube heat 
exchangers and condensers. Prime surface 
tubing can be replaced easily with this type 
of Trufin because the O.D. of the fins are 
slightly less than the O.D. of the plain ends. 
This allows Trufin to be inserted into a tube 
bundle and rolled into the tube sheet in the 


conventional manner. 


Remember, too, that Trufin cleans easily, and 
maintains its surface advantage over prime 
surface tubing during the operating period. 


There’s still another way you can add efficiency 
and cut costs. That’s by using Wolverine’s new 
“Expendable Box-Type Pallet” for U-bend 
condenser and heat exchanger tubing. 


Wolverine’s unique method of packaging 
U-bends, cuts installation, handling and over- 
all unit costs. A U-hend design will eliminate 
one tube sheet, and slice the rolling-in opera- 
tion in half. Individual tube bends take care 
of differential expansion, eliminating float- 
ing head problems. Tubes can be packed in 
pallets according to your specifications—mak- 
ing it possible in some cases to stock a complete 
condenser tube installation—Trufin or prime 


surface tube. 


Wolverine’s Field Engineering Service can be 


of service, too! For example, you can get help 


in selecting the right metal or alloy for the 
heat-transfer job you have. Wolverine F.E.S. 
will completely survey the application, act as an 
adjunct to your own engineering department. 


For complete information, you can write for a copy of Wolverine’s 
new Condenser Tube Book. It’s loaded with information you can use. 
WOLVERINE TUBE DIVISION of Calumet & Hecla, Inc.,.437 Central Ave., 
Detroit 9, Michigan. 


*REG. U.S. PAT. OFF. 





WOLVERINE TUBE DIVISION 


OF CALUMET & HECLA, INC. 


WolWerine Trufin and the Wolverine 
Spun End Process available in Canada est te 
through the Unifin Tube Co., London, 
Ontario. < Mianufa futets « f Guality Controlled : luting 











PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 
EXPORT DEPT., 13 E. 40th ST., NEW YORK 16, N. Y. 
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SELAS _ Gradiafion- HEATER 


PROVIDES POSITIVE CONTROL OF HEATING CURVE... 
OPERATING FLEXIBILITY OF HEAT INPUT AT ANY ZONE 


Uniform heat along and around tubes... position varies greatly or throughput is 
positive heat rate control... complete reduced in excess of 50%. 
combustion with little or no excess air... - Control of the point of incipient crack- 
flexibility in heating curve—these are the ing and the entire time-temperature 
qualities of Selas Gradiation Heaters. The curve by adjustment of the heating pat- 
same features. when applied to light hydro- tern. making possible: 


: h ti { ethyl- a. Variation in conversion of the key 
carbon pyrolysis for the production of ethy component by mere than 15% ot 


ene, make possible new standards of com- 
mercial performance which approach ideal b _— outlet temperature. 
pe —— ly . Variation in outlet temperature by 
more than 50° F. at constant con- 
Selas Gradiation Heaters offer outstanding version. 
improvements in production of ethylene that 4. Average on-stream periods in excess of 
obsolete ordinary methods. These improve- 90 days at 65% conversion of ethane. 
ments are: 5. Elimination of overheating . . . longer 
1. Straight-line temperature gradiant in tube life. 
reaction zone. Let us send you more information on these 
2. No excessive cooking if feedstock com- new Selas Gradiation Heaters. 


CORPORATION OF AMERICA . 
PHILADELPHIA 34, PENNSYLVANIA 


Heat Processing Engineers for Industry ¢e Development ¢ Design e Manufacture 
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A FLOW TRANSMITTER 


That relieves 
half your 


headaches 


ECAUSE about 50% of your instrument problems are 

flow problems, here is a fine remedy for many of your 
headaches. The Taylor Transaire* Differential Pressure 
Transmitter is a specific for most of your flow problems 
and many others requiring differential pressure measure- 
ment and transmission. This relatively new Taylor instru- 
ment has already proved itself in the ficld to be extremely 
accurate, simple to install, and very easy to maintain. Here 
are some of its more important features: 


Inexpensive and Simple to Install 


1. Simpliticd prping because it can be close-coupled to 
orifice flanges 

2. No Leveling 

3. Side, top or bottom bracket mounting available with 
2” pipe stand. 


mercuryless dry meter. 


No seal pots required—Negligible displacement be- 
cause of force balance construction. 
Light weight for casy handling; weighs only 23 Ibs 
Vent screws for simple, solid filling. 


Economical— Easy to Maintain 


Sclf draining or venting~ no periodic manual vent- 
ing or draining. 

Mercuryless flexible but tough Teflon coated glass 
fabric diaphragm 

Over-range to full body rating with no permanent 
damage 

Purges, if required, can be installed to keep bods 
swept ¢ lean 

Simple range change by sliding pivot screw driver 
trim. 


Accurate 


Relay valve for linearity, minimum hysteresis, tase 
speed of responsc. 

Pressure clicct 0.2% / 100 psi. 

100°F. 

Sclf draining and venting. No errors build up during 
operation 

Hydraulic damping assures stable air output even 
on vibrating pipe lines. 


Temperature cflece 1.0% 
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Rugged and Dependable 


17. Body forged stcel or types 430 and 316 Stainless 
Steel. Working pressure rating, 1500 psi 

18. Weather-proof housing buile for tough service and 
outdoor mounting. Case is self-purging 

19. Force-balance construction — negligible motion 
minimum possible wear 

20. Process sealing bellows 3-ply type 316 stainless ste! 


Adaptable 


21. 100‘ suppression continuously adjustable from 0 
to 100%. Ideal for liquid level applications 


22. Ten-to-one rangeability in cach of 2 forms 
a. 20-200" water, — b. 80-800" water 


23. Side, top or bottom bracket mounting available 


Find out more about this latest addition to Taylor's 
three-part Transer* System. Ask your Taylor Field En 
gincer, or write for Bulletin No. 98226. Taylor Instrument 
Companies, Rochester, N. Y., and Toronto, Canada 


Instruments for mdiating, recording and controlling 
temperature, pressure, flow, liquid level, 
speed, density, load and humidity 


“K 4. - on 


( Taylor Instruments 


ACCURACY FIRST 











IN HOME AND INDUSTRY 





When the Problem is HCI CORROSION 
...(00k to MONEL for its Solution 


IN DISTILLATION .. . Mone!l® has a high degree of cor- 
rosion resistance to the dilute HCl solutions formed in 
fractionation towers. It is used to line the upper por- 
tions of towers and for bubble caps and trays. Dephleg- 
mators, condensers and condensate and reflux lines 
(and associate parts) are also frequently made of 
Monel. Monel clad or lined tops can be installed during 
tower fabrication, or linings can be made in existing 
equipment after repairs become necessary. Monel can 
easily be formed to vessel contours .. . is readily welded 
to itself and to the steel shell... large sheets can be 
used since the thermal coefficient of expansion of Monel 
approximates that of carbon steel. 


IN ISOMERIZATION ... 


Monel is used where gaseous HC! 
and traces of water may combine to 
cause an unusually corrosive condi- 
tion. It has found use in aluminum 
trichloride saturators, contactor sep- 
arators, catalyst removal columns, 
vent gas scrubbers, hydrochloric 
acid stripper, catalyst strippers and 
reboilers for catalyst strippers. 


IN CHLORINATED 
SOLVENT RECOVERY... 


Processors find Monel outstanding 
for resisting dilute HCI corrosion, 
Thats one of the main reasons 
Monel! finds extensive use in distilla- 
tion and condenser equipment. 
(Mher components of the systems, 
pipe valves, tubing, ete., are also 
frequently made of Monet. 


Inco Nickel Alloys 


IN ORGANIC CHLORINATIONS... 


Chlorinators reaction vessels, coils 
and agitators are frequently made of 
Monel because of its high resistance 
to HCI corrosion. Monel’s corrosion 
resistance also helps guard product 
purity. 


IN PRODUCTION OF SYNTHETIC 
RESINS AND RUBBER... 
Where HCl is used as catalyst or 
occurs as a result of hydrolysis, 
Monel is used for reactors, auto- 
claves, condensers and associated 
equipment such as valves, lines and 


fittings. 








Monel is a superior structural material, too. It has high 
strength, good workability. Can be welded to form corrosion- 
resistant joints ... can be machined, formed, bent... right 
on the job site. 


Of course, there is no one metal, not even one Nickel Alloy, 
that can economically handle HCI corrosion problems under 
every operating condition. 


That's why it’s advisable to consult Inco’s Corrosion Engi- 
neering Section. They have accumulated a vast amount of 
information that should help with a solution to your specific 
problems. 


Just write, giving details . . . they will be glad to advise you. 
Address: The International Nickel Company, Inc., 67 Wall 
Street, New York 5, N. Y. 








Monel ... for minimum maintenance and replacement 
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MODERN EQUIPMENT and closest attention to every casting detail enable new 
Aloyco foundry to turn out the finest corrosion-resistant valve castings made. 


New Aloyco foundry helps process industries in record expansion 


During 1954, almost half the nation’s total investment in new plants and 
equipment will go into the chemical and petroleum industries. 


To mect their unprecedented needs for processing equipment, our new 
specially-equipped foundry will substantially increase the production of Aloyco 
corrosion-resistant valves. 


For 25 years, Aloyco, the world’s largest specialist in high alloy valves, has 
been helping the chemical process industries master valve corrosion problems. 
Alloy Steel Products Co., Inc., 1301 West Elizabeth Avenue, Linden, New Jersey. 


. aNtV ERs A e 
r Plants. inden, N 1, Bloomfield, MN J, Ehzobeth, N i 
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. Lon NEWYORK 1.N ¥ ATLANTA GEORGIA HOUSTON © Texas 
™ at 150 Filth Avenve 333 Candler Bidg « € Wuger Co 
es 5 . { VI; WILMINGTON. Of 2716 Oenvitte % 
a a i «ST LOUIS, mussOUR: 
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PATTERN SHOP. In this well-equipped shop \. CHICAGO 4, MLINOIS LOS ANGELES 22. CAL 


seasoned craftsmen make extremely accu + an Corrosive Service 132 $0 Michigan Ave 3442 iitloor 5 
rate wood or metal patterns for valves of "0 BUFFALO 14. ¥ 


any size or Complexity 


Mow St 





SHELL MOLDING. Up-to-date shell molding INSPECTION AND HEAT STAMPING. Castings HEAT TREATING. After cleaning, all Aloyco 
facilities assure users of the greatest contour are carefully inspected, their “pedigrees” austenitic type castings are heat treated and 
accuracy in castings for small and medium stamped in Any not 100° perfect are water quenched to insure maximum cor- 
sized Aloyco valves remelted, never welded or patched rosion resistance 





REACHING A NEW 


In Refractory Castables 


Better research and ceramic engineering at Walsh—respon- 
sible for many important contributions to longer refractory 
life—has resulted in the development of an outstanding line 
of refractory castables. Available in a complete range—from 
Light Weight Insulating up to the Service types that with- 
stand operating temperatures of 3000 degrees F.—all may 
be cast, trowelled or air gun applied. 


Walsh Castables are characterized by high green and burnt 
strength throughout their respective temperature ranges. This 
feature is particularly marked in the light weight castables 
without in any way sacrificing resistance to heat flow. 


For a new high in efficiency and economy, specify Walsh 
Refractory Castables. There is a type to meet your particular 
need. Write today for details. 


& > 


ye 


Light Weight Castables 


LITE-WATE CASTABLE 
NO. 50—Recommended 
maximum operating temper- 
ature—2100 deg. F. Burned 
in weight—50 Ibs. per cu. ft. 


LITE-WATE CASTABLE 
NO. 70—Recommended 
maximum operating temper- 
ature—2300 deg. F. Burned 
-7O0 Ibs. per cu. ft. 


in weight- 





Service Castables 
H & B CASTABLE*—Rec- 


ommended maximum oper- 
ating temperature—2700 
deg. F. Weight per cu. ft., 
dry, in place— 130 Ibs. 


SUPER CASTABLE NO. 
32—Recommended maxi- 
mum operating temperature 
—3000 deg. F. Weight per 
cu. ft., dry, in place—125- 
130 Ibs. 


*WALSH H & B CASTABLE is available in various 


grain sizes for desired increases in green and fired state. 


ye the rg, 


= 


“Crrye 
FOR OVER 50 YEARS MANUFACTURERS OF 


WALSH REFRACTORIES CORPORATION 


TOT FERRY STREET + ST. LOUIS 7, MISSOURI 


HIGH GRADE REFRACTORIES 
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from recent literature 
No. 4 in a Series 


Desludging flvid for internal 
combustion engines, Diesel en- 
gines and the like, can be form- 
ulated using ethylene dichloride, 
soap, alcohol, cresol and naphtha. 
This formula when substituted 
for lubricating oil will not only 
effectively desludge the crank- 
case and Brent ses parts but will 
have a lubricating effect on the 
operating units. 


Anabasine, a liquid alkaloid that 
closely resembles nicotine in phys- 
ical, chemical, na Ma and 
insecticidal properties, can be 
extracted from all parts of the 
tree tobacco plant with ethylene 
dichloride. 


Benzoyl peroxide | be re- 


acted with ethylene dichloride 
to give sional and benzene. 
Coproducts of the reaction are 
p-PhCe6H,CO,H, diphenyl, tri- 
chlorobutene, and 1, 2, 3, 4- 
tetrachlorobutane. 


N-vinyl compounds such as 
N-vinyl pyrrole or N-vinyl car- 
bazole monomers, can be poly- 
merized in ethylene dichloride 
solution to form materials which 
have high softening points. ‘The 
reaction, using BF; as a catalyst, 
is started at room temperature 
with the ratio of solvent to mono- 
mer of 4 or 6:1. When such a 
ratio is employed, the reaction is 
more readily controlled because 
the temperature will remain near- 
ly constant at about the boiling 
point of the ethylene dichloride. 


These developments are abstracted 
from recent publications or U. S. 
patents. They may suggest applica- 
tions of Jefferson Ethylene Dichlor- 
ide in your products or processes. 
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SOLVE BIG PROBLEMS 


The petroleum industry has made good use of the “divide-and-rule” formula that con- 
quered kingdoms... to win command of the giant powers hidden in nature's oil. The 
industry's process engineers have transformed American life by their mastery of petroleum’s 
secrets... and fractionating has been their master key. 


These engineers’ ability to develop processes which break petroleum into its component 
fractions has harnessed the “black gold” into a myriad forms of service. There have been 
other important results, too. The gigantic motor industry . .. America’s vast network of 
modern highways... the services to motor travel—these are largely by-products of the 
petroleum process engineer's knowledge of fractional distillation. 


For many years, Sun Ship has been adding to its own prestige by the service and coopera- 
tion its great shops give to the petroleum industry, and to the many other industries 
which call on Sun Ship's versatile engineering — construction skills. It has built... 
for chemical and petroleum process engineers, and for refineries throughout the world 
... the immense fractionating towers, pressure vessels, special machinery and heavy 
equipment they require. The 95'7" crude tower shown in the photograph, ready for 
shipment, is a representative example. 

Sun Ship's services will continue to keep pace with the giant strides made by the nation’s 
industries in the engineering progress which is steadily building a greater America. 


On 


SHIPBUILDING &@ DRY DOCK COMPANY 
ON THE DELAWARE (SINCE 1916) cyHesrer, Pa. 
25 BROADWAY « NEW YORK CITY 
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In the Dempster-Dumpster 
System of bulk materials hand- 
ling only one man, the driver of 
the truck-mounted Dempster- 
Dumpster, is required for opera- 
tion. The Dempster-Dumpster 
serves scores of detachable Demp- 
ster-Dumpster Containers. Con- 
tainer capacities range up to 4 
times that of conventional dump 
truck bodies and each container 


ase” 


One Truck- Mounted 
Dempster-Dumpster Handles Scores 


of Containers 


All Designs... All Sizes 


Ui 


Lud AFL FR, 


a One-Man Bulk Materials 
Handling System for Your Plant... 


is designed to suit the materials 
to be handled—be they solids, 
liquids or dust . . . hot or cold 

. bulky, light or heavy. You 
simply place these containers at 
convenient materials accumula- 
tion points inside or outside 
buildings. When loaded each 
container is picked up, hauled 
and emptied (as shown above) or 
load set down intact. Entire op- 


aan 


Pe, 


uL| 


- 


NY ! 
wr, y 
- / 


’ 


eration is handled by hydraulic 
controls in cab. 


Containers shown below are 
just a few of the many available 
or that can be built to meet your 
needs. They enable you to han- 
dle, at tremendous savings, ma- 
terials of many descriptions— 
trash and waste materials, raw 
materials, finished products, etc. 
—with only one truck and only 
one man, the driver. 


Without question, the Demp- 
ster-Dumpster System is the most 
economical and most efficient 
method of plant materials han- 
dling by truck ever devised! 


Write to us for complete infor- 
mation. Manufactured exclusive- 
ly by Dempster Brothers, Inc. 


DEMPSTER BROTHERS, 534 Dempster Bidg., Knoxville 17, Tennessee 


Varch 
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Repeat orders for Petrochem-Isoflow Furnaces 
prove their unique technological features 
are best by any comparison: 








DESIGN 


uniform heat distribution « minimum ground space 
short length of liquid travel 

excess draft for high overload 

proper proportions e simplicity 


CONSTRUCTION 


explosion resistant e maximum prefabrication 
plenum chambers for hazardous areas 


PERFORMANCE 


low maintenance ¢ zero air leakage 
maximum fuel efficiency ¢ low pressure drop 


PETROCHEM-ISOFLOW FURNACES ARE BEST BY ANY COMPARISON 


More than 1200 are in operation throughout the world in the petroleum, chemical and allied 
industries... for all processes and for any duty, pressure, temperature and efficiency...and all 
Petrochem-Isoflow Furnaces are pre-eminently satisfactory. 


PETRO-CHEM DEVELOPMENT CO., INC. * 122 EAST 42ND STREET NEW YORK 17,N Y¥ 


Representatives Bethlehem Supply, Tu d Houston © Flagg. Brackett & Durgin, Boston * D D Foster, Pittsburgh © Faviils 
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Demonstrating the Patented 
GRAVER| “Vapor-Stop” Seal 





its tight! 4. en stove. 


the Graver “ Vapor-Stop” Seal provides 
a firm closure between the roof and 
tank shell—so tight that a piece of 
paper will not slip through. 


‘ee * The seal is 
’ ‘ ! free to move over obstructions, yet con- 
. ° : 
ita Aomsttine D ira tinues to close the gap and prevent loss 
} Je Despite its of vapors. It is successful on both con- 
effective closure, the sealing mechanism is verted tank shells and new construction. 
so sensitive it does not break the egg shown 
above, indicating the friction-free, long- 
lasting performance that the seal provides. 


This patented seal is the key to the successful functioning of Graver Floating 
Roof tanks. Composed of two mechanisms—a weighted arcuate pusher and a 
spring-actuated hanger, it acts as a “‘ Vapor-Stop,” preventing loss of volatile 
pee? : vapors. The seal provides positive centering action for the roof. It also prevents 
The seal mechanism is an integral part the entrance of air and rain, and resists ccrrosion. 
See. pectin lied tate tent Simple and foolproof, it eliminates the need for multiple seals. The mecha- 
tank and the Center-Weighted Pontoon nisms are completely covered, and the fabric is asbestos coated with Neoprene, 
and Pan-type Floating Roof tanks. impervious to vapors. Graver’s “‘ Vapor-Stop” Seal is fire-resistant and Under- 
writers’ Laboratories approved. 


GRAVER GRAVER TANK & MFG.CO. INC. 


East Chicago, Indiana 
NEW YORK « CHICAGO « PHILADELPHIA « ATLANTA « DETROIT 
Re conservati CLEVELAND « PITTSBURGH * HOUSTON « CATASAUQUA, PA 
cee specific ¢ —y SAND SPRINGS, OKLA © CASPER, WYO. » ODESSA, TEXAS 
design to fit every need. LOS ANGELES © EDGE MOOR, DEL. « TULSA 
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TANKS PREPARED FOR ALCOHOL 
STORAGE BY CHEMICAL CLEANING 


Dowell Service removed all traces of oil 


after mechanical cleaning method failed | 








ell ea ee 
ty Po i ha ae ee sad Ch 
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Can you imagine cleaning out oil storage tanks so well Dowell Service did the job in about 10 hours per tank 


that they could be used to store a product such as 
aleohol, which is so easily discolored by oil and grease? 


That's exactly what Dowell did for a customer who 
wanted to convert three 350,000 gallon tanks from vil 
to aleohol storage. 


Previous attempts to clean the tanks by sand blasting 
had not been satisfactory. And there was particular 
difficulty in cleaning behind the overlapping plates of 
one riveted tank. 


with this result: the tanks were completely free from oil 
and grease. Dowell furnished all trained personnel, 
chemical solvents, high pressure jets, pump trucks 
and controls. 


Tank cleaning, including removal of paint from external 
surfaces, is just one of hundreds of applications for 
Dowell Service using chemicals for maintenance 
cleaning. For complete information and estimates on 
the cleaning of your equipment, call the nearest 
Dowell office, or write directly to Tulsa, Dept. C31. 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 
Heat Exchangers + Cooling Systems 
Gas Washers + Process Towers 
Filter Beds Tanks 


Sp DOWELL 


A Service Subsidiary 


Condensers - 
Piping Systems - 
Evaporators 


Boilers 
Pipe Lines - 
Process Equipment 


Chemical Services for Oil, Gas and Water Wells 
DOWELL INCORPORATED + TULSA 1, OKLAHOMA 


THE DOW CHEMICAL COMPANY 
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Chiksan swivel joints ore used on the 12 underwater lines on this 
portable submersible tank battery borge which stores oi! from 12 
wells. Three swivel joints are used on each line to provide neces- 
sary flexibility and safety against storms, wind and waves. Visible 
in this photograph ore style 50 Chiksan joints. Style 10 and style 


53O joints are below the surface. 


Each submersible tank battery has a 6” 
or 8’ CHIKSAN aluminum Marine and 
Barge Loading Hose that permits un- 
loading of oil to the barges. 


After 3 years of under-water service 
this CHIKSAN Marine Swivel Joint has 
been raised from 14 feet of woter 13 
miles from shore to service the packing. 


Same CHIKSAN joint being cleaned o 
marine growth after re-packing ond 
preparatory to re-submerging for yeors 
more of safe and economical service. 


SWIVEL JOINTS . ... 3 vears of storms, wind 


J and Waves Have Proved the Flexibility, Economy and Safety of 
- CHIKSAN Marine Swivel Joints in Submerged Salt Water Service. 


In the bays along the Texas and Louisiana Gulf Coast submersible tank-battery barge 
storage and transfer of oil has been made both possible and practicable with the applica- 
tion of CHIKSAN Marine Swivel Joints to the under-water flow lines. 

In waters that range from 8 to 35 feet deep and with pressures up to 2100 psi. 
CHIKSAN joints have given the necessary flexibility of flow lines, economy of transport 
and safety of operation in transferring oil for distances in excess of 13 miles under water 
without line rupture or loss of product. Tight bends and connections on the flow lines 
between well platforms, tank batteries, metering platforms or drilling structures in the 
operation of off-shore locations that could not withstand the “Sunday Punch” of wind, 
waves and dragging boat anchors, are eliminated by the use of CHIKSAN swivel joints. 

CHIKSAN’S special design submersible Marine Swivel Joints have once again solved 
a costly and perplexing problem of the Petroleum Industry. 


Write CHIKSAN Engineering and Research for complete details. Dept. :}-R 


CHIKSAN Boll 

Bearing Swivel Joints ore 
THE NEW TOOL of 
Modern Industry with full 
360° rotation in 1, 2, and 3 
plones. Over 1,000 
different types, styles, 
and sizes hove been 
developed for pressures 
ond services from 28” 
vacuum to 15,000 psi 
ond for temperature 
ranges from minus 70° 
to o plus 500° F. with 
packing materials for 
each specific service. 


The Flow of Enterprise Keliege on 


LHIKSAN 


Sal]-Bearing Swivel Joints 
THE NEW TOOL OF MODERN INDUSTRY 


CHIKS AN COMPANY e@ BREA, CALIFORNIA @ Chicago 3, Illinois @ Newark 2, New Jersey 


Well Equipment Mfg. Corp. (Division), Houston 1, Texas © Subsidiaries: Chiksan Export Co., Brea, Calif.; Newark 2, N. J. 


(rt 


¢ Chiksan of Canada Ltd., Edmonton, Alta. 
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In this new southern phosphate 
plant, dependable WILFLEY pumps 
handle difficult pumping jobs effici- 
ently and economically. Materials 
handled include acid, hot acid 
sludge and phosphate tailings 
Wherever installed, these famous 
pumps—both Acid and Sand—con- 
sistently increase production and 
create substantial dollar savings in 


power and maintenance 


yiley Acid Pum, 


‘COMPANIONS IN ECONOMICAL OPERATION ” 


“Mey Sand po 


®@ Cost-saving efficiency 
@ Stepped-up production 


@ Continuous operation without 
attention 


@® Minimum replacement of parts 
®@ Designed for simple installation 


@ Economical pump size for 
every requirement 


Individual engineering on every ap- 
plication. Write, wire, or phone for 
complete details. 
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From one source ...any 
instrumentation you need 


When it comes to measurement and control, 
every industrial process is different. Each 
demands its own combination of accuracy, 
economy, instrument ranzes, and all the 
numerous other characteristics that are pe- 
culiar to the individual application. 


No single instrument and its accessories*® 
could possibly fit every process. So Honey- 

well makes a broad variety of measuring and 

controlling equipment that spreads across a 

tremendous range of applications. 


The advantages are two-fold. First, you can 
get all the instrumentation your process re- 
quires from a single source, so there is 
undivided responsibility for the complete 
installation. And second, you are assured 
that the equipment selected for your process 
is recommended without bias . . . neither 
over-sells nor under-equips . . . needs no 
stretching, squeezing or compromising to fit 
it to its assignment. 


This versatile family includes ElectroniK 
indicators, recorders and controllers in cir- 
cular and strip chart models, applicable to 
temperature, pressure, pH, power and 
dozens of other variables; square root flow 
meters for control applications; evenly grad- 
uated flow meters for cost accounting: ther- 
mo:meters, pressure gauges and liquid level 
meters; Pyr-O-Vane millivoltmeter con- 
trollers. Especially useful for graphic panels 
are the Tel-O-Set miniature indicators, re- 
corders and controllers. Electric and pneu- 
matic control systems range from the 
simplest to the most complex, including auto- 
matic program controls and complete sys- 
tems developed for particular processes. 


Working with these instruments is a full 
choice of primary elements . . . thermo- 
couples, Radiamatic radiation elements, 
pressure-type and electrical resistance ther- 
mal systems, flow meter bodies, pH cells 
and many others. For final control elements, 
you can choose from a wide range of electric 
motorized and diaphragm operated valves. 
To complete the picture, there are more than 
7000 non-indicating devices for controlling 
temperature, pressure, vacuum, liquid level 
and humidity . . . an unmatched variety of 
instrumentation made by the world’s largest 
manufacturer of control equipment. 


A | 


New methods of 


waste treatment 


aided by .... 


Phenol concentration in final effluent at a large refinery 
is checked by infra-red spectrometer, which utilizes an 
Electronih. instrument to record data. 
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@ REFERENCE DATA: Write for Bulletin 7302, 


Varch, 19354 





Waste treatment instrumentation at General American Transpor- 
tation Corp.’s East Chicago plant. The Electronih pH Controller on 
the panel at left regulates addition of either lime or acid to adjust pH 
of the effluent from the tank car cleaning shop. At right is a phenol 
control panel, using an Electronih instrument with Air-O-Line 
control to regulate the flow of oxidant in proportion to phenol concen- 
tration, as determined by continuous-sampling optical detection system, 





instrumentation 


J garters regulated, batch-type treatment of in- 
dustrial wastes is rapidly being superseded by 
fully automatic, continuous processes that utilize 
ElectroniK instrumentation to the fullest extent. The 
advancing technology of waste treatment recognizes 
that this problem is one of chemical engineering — and 
consequently can benefit by the same processing and 
control techniques that have sparked progress in 
production operations. 


Instrumentation used by General American Trans- 
portation Corporation is an excellent example of 
modern methods. Used for the treatment of phenol 
and oil bearing wastes from tank car cleaning, it 
affords pin-point accuracy capable of detecting 
phenol concentrations as small as 0.001 part per 
million. Under control of ElectroniK instruments, 


BROWN 
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the process functions continuously with minimum 
operating costs, reduced storage capacity and peak 
throughput. The instruments analyze chemical con- 
centration, make a permanent record of effluent 
characteristics, and automatically regulate the addi- 
tion of reagents. 


Versatile Electron’ instrumentation can help reduce 
vour plant’s share of the cost of preventing stream 
pollution ... by eliminating the expense of laboratory 
analysis, reducing treatment plant labor require- 
ments and cutting chemical consumption. Your 
nearby Honeywell sales engineer will be glad to dis- 
cuss your waste problem ... and he’s as near as your 
phone. MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 


“Instrumentation for Water, Sewage and industrial Waste Treatment’’. 
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Fut on Controls 








The Arkansas Power & Light Company demands the 
economical design, careful workmanship and trouble-free 
performance such as Lummus heat transfer installation: 
provide. In a succession of purchases, 5 evaporators, 
6 high-pressure heaters, 7 low-pressure heaters, and 4 
surface condensers (27,500 to 52,500 sq. ft.) have been 
supplied to power stations engineered for Arkansas Power 
& Light by Ebasco Services, Inc. 


Shown here are high-pressure heaters and evaporator at 
the recently completed Lake Catherine Station of Arkansas 
Power & Light Company. On this job, Lummus furnished 
two Multilok high-pressure heaters, with a design pressure 
of 2,500 Ibs. per sq. in. each, 2,710 sq. ft. for the No. 1 unit, 
and 2,521 sq. ft. for the No. 2 unit; two low-pressure 
heaters, one of 2,385 sq. ft. surface and the other of 1,950 
sq. ft. surface. All heaters are of U-tube construction. 
Lummus also supplied an evaporator designed to produce 
a total vapor output of 25,000 Ibs. per hour, with a guaran- 
teed solids content of not more than 1.7 parts per million, 
when the shell liquid is maintained at 1,700 parts per 


Customer 
came back 
ME 


million. This unit is designed with a Lummus cell type 
mechanical vapor separator. 


Having seen how Lummus equipment performed in initial 
installations, this customer came back for more. The reac- 
tion of The Arkansas Power & Light Company is typical. 
We would be pleased to have our engineers discuss your 
problems with you. 





THE LUMMUS COMPANY, Heat Exchanger Division: 385 
Madison Avenue, New York 17, N.Y. * Atlanta * Boston * Chicago 
Rock Island « Cincinnati « Detroit * Houston * Tucson + Tulsa 
Salt Lake City * Minneapolis + Pittsburgh + Rochester 
Albany « St. Louis * San Francisco * Wayne (Phila.) + Athens 
Buenos Aires * Honolulu * London * Manila «¢ Toronto 
Paris * Rome + Lima «+ San Juan, P.R. * Mexico City 


Steam Surface Condensers * Evaporators + Extraction Bleeder 
Heaters * Steam Jet Air Ejectors + Steam Jet Refrigeration 
Barometric Condensers * Heat Exchangers for Process and 
Industrial Use + Process Condensers * Pipe Line Coolers. 


Write For Your Free Copy of Our New 16 Page Evaporator Bulletin M 305. 


LUMMUS 


THE LUMMUS COMPANY HEAT EXCHANGER DIVISION, 385 MADISON AVE., NEW YORK 17, N. Y. 
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Factory-cut, curved FOAMGLAS blocks 
for the sidewalls and smaller pieces for 
the knuckle radius of the heads (cut and 
fitted on the job as shown here) were 
easily inctailed by Col bi oh. 
workmen. 





- OAMGLAS tank insulation solves a costly 


maintenance problem for COLUMBIA-SOUTHERN 


FOAMGLAS insulation on five chlorine 
weighing tanks has practically eliminated 
expensive insulation replacement and 
maintenance for Columbia-Southern 
Chemical Corporation. Chief Engineer 
G. L. Cobb of their Natrium, West 
Virginia, plant explains: 

“Previous tank insulations absorbed 
too much moisture. Since the equipment 
operated at 0° to 5° F., the moisture 
formed ice behind the insulation sepa- 
rating it from the tank walls. As a result, 
the old insulation constantly fell off, 
and frequent replacement was necessary. 

“FOAMGLAS solved this problem 
because it sfays dry ... its sealed glass 


PITTSBURGH CORNING CORPORATION 
One Gateway Center « Pittsburgh 22, Pa. 


FOAMGLAS 


the cellular, stay-dry insulation 


cells can not absorb moisture. Since we 
installed FOAMGLAS more than six 
years ago, maintenance and replacement 
have not been a problem. Furthermore, 
its moisture-proof property has assured 
us constant insulating efficiency.” 

Solve your insulating problems with 
FOAMGLAS, the unique cellular glass 
insulation. It is moisture-proof, acid- 
proof, fireproof and has a strong, rigid 
structure. 

Send for our new booklets describing 
its use for tanks and other equipment; 
piping: or walls, floors, roofs and ceil- 
ings. It'll pay you to use the handy 
coupon right away. 


G. L. Cobb, Chief Engineer 
Columbia-Southern Chemical Corp. 


| eee dete deeded tedden 


Pittsburgh Corning 
also makes 
PC Glass Blocks 


Pittsburgh Corning Corporation, 0: 2-34 
One Gateway Center, Pittsburgh 3. Pa. 


Please send me a free sample and the following 
FOAMGILAS literature: pare 


OC New folder on FOAMGLAS pipe insulation. 
C) New folder on FOAMGLAS insulation for tonks end other 


C) Send engineer to discuss specific problem. 











Profit-building answers to Modern - 


...examples of the wide variety of heavy-metal equipment designed 
and built by Alco to meet today's demands in petroleum and 
petrochemical processing ... results of Alco Experience 
... gained through many years of designing and building heavy- 
metal equipment for refining and processing companies the 
world over... and Alco Facilities ... capable of handling 
economically an extremely wide range of metal-fabricating 


operations ... of meeting strictest customer requirements. 
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ALCO FEED EXCHANGERS AND REBOILER heat the product stream to the de-ethanizer 
column at Lion Oil Company's Diamond M-Sharon Ridge gasoline plant in Scurry 
County, Texas, “The richest county west of Fort Worth.” All shell-and-tube heat- 
transfer equipment at this new, 50,000,000 cu ft-capacity plant is Alco built. 
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ALCO AIRCOOLERS help cut cooling costs at Sun Oil Company’s EXHAUST GAS§COOLERS custom-engineered by Alco are part 
pressure maintenance station at Allison Ranch, Texas. These of the extensive facilities for testing supersonic aircraft, guided 
modern, high-efficiency units are ideal answers to cooling prob- missiles and aircraft engines at the new Arnold Engineering 
lems caused by insufficient water supply or high relative humidity Development Center at Tullahoma, Tenn. Also installed at the 
affecting evaporative units. Center are 25,000 ft of Alco Steel Pipe. 


SCORES OF PROFIT-BUILDING ANSWERS to mod- 
ern processing problems have taken shape on this 
large press at Alco’s 3l-acre Dunkirk plant. This 
is just one of the many special machines that 
enable Alco to meet your strictest specifications 
quickly and economically 


How about your own processing problems? Is heavy-duty 
equipment ao factor # If so, contact your nearest Alco Products 
sales representative today — as the first step toward profit- 
building answers. Offices in Dunkirk, New York, Chicago, 
Los Angeles, Kansos City, Houston, Tulsa, and Beaumont 


ALC 


PRODUCTS 


AMERICAN LOCOMOTIVE COMPANY «+ DUNKIRK, N. Y. 
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J& LSTOCKS 
SEAMLESS 
LINE PIPE 

IN ALL 
REFINERY 
AREAS 


A.S.T.M, A-53 A.S.T.M, A-106 


JONES & LAUGHLIN STEEL CORPORATION 
SuPpty DIVISION 


Serving The United States and Canada 
General Offices: Tulsa, Oklahoma 
J&L Tubular Products and Wire Rope 
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SAFETY 
ENGINEER 
POINTED 
OUT 


CAUSES 
of 
ACCIDENTS 


What 


POLICYHOLDERS 
Say “We have today received from you your check for 
amount of $1018.28 which represents dividend for 1952. 
letters received from policy- We wish to thank you for this check, which represents 
holders of the Texas Employers quite a substantial saving to us on our insurance. 


WE QUOTE FROM A POLICYHOLDER’S LETTER: 


This is one of many testimonial 


ERED REE: We feel that you are partly responsible for our 
Ask the Texas Employers having earned this dividend due to your excellent 
— vine a9 ” Accident Prevention Program. Your Safety Engineers 
ee ee have called our attention to several causes of potential 
accidents, and by our cooperation with them we have 
reduced our accident loss ratio to a great extent. 





as proof of what Texas’ largest 





writer of Workmen's Compen- 


sation Insurance can do for you. 





“We realize that every dollar saved by prevention 
of accidents means money back to us, and we certainly 
appreciate your efforts in this respect. You may rest 
assured that you will have our one-hundred percent 
cooperation in your safety programs, and we will 
continue to do everything in our power to reduce our 
loss ratio even further." 





HOMER R. MITCHELL, Chaswman of te Paard A. F. ALLEN, Presedentd 


Service Offices. ABILENE @ AMARILLO @ AUSTIN @ BEAUMONT e@ CORPUS CHRISTI @ DALIAS @ Ei PASO INSURANCE ASSOCIA TION 


FORT WORTH @ FREEPORT @ GALVESTON @ HARLINGEN @ HOUSTON e@ (UBBOCK @ MIDLAND WOME OFFICE ‘ DALLAS, aehy 
ODESSA @ PORT ARTHUR @ SAN ANGELO @ SAN ANTONIO @ SHERMAN @ TYLER @ WACO @ WICHITA FALIS 


Largest Writer of WORKMEN'S COMPENSATION INSURANCE «: ‘/eras TEXAS ‘ 
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SEND FOR YOUR NEW 


304-ract LADISH 


FITTINGS CATALOG NOW 











THE COMPLETE ( Onl ?ellad Yate (y FITTINGS LINE 


PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 


CUDAHY, WISCONSIN 


MiILWAUEE 


eo: Mew York « Buffalo « Pittiburgh « Piilodeipiro « 
tows « Attunta « Howton « Tue « Los Angeles « San Franuco ¢ Movona «Mes 


209 paces oF 


SPECIFICATIONS AND ORDERING 
INFORMATION ON (ont:ollid Giakly FITTINGS 


Here are detailed dimensions, weights and specifications to assist in 
selecting proper fittings for any application. Featured are a number 
of Ladish developments which improve piping efficiency. Major 
product listings by sections include: 


6 8 PAGES BUTT WELDING FITTINGS 
Available in Standard through Double Extra Strong 
weights ...in sizes Ye through 42 inches. 

56 PAGES FORGED STEEL A.S.A. FLANGES 
Available in 150 through 2500-pound pressure ratings 
... in sizes Y@ through 24 inches. 

20 PAGES LARGE O.D. AND T.E.M.A. FLANGES 
Available in a complete range of types and pressure 
ratings ...in sizes up to 160 inches in diameter. 

7 PAGES LONG WELDING NECK FLANGES 
Available in 150 through 2500-pound pressure ratings 
... in sizes from 1 through 24 inches. 

5 PAGES FORGED WELDLESS ROLLED RINGS 
Available in diameters up to 240 inches in a wide vari- 
ety of forged contours...in weights up to 40,000 pounds. 

20 PAGES FORGED STEEL FITTINGS 
Screwed and Socket-Welding types in 2000 through 
6000-pound pressures, sizes 1/ through 4 inches. 

12 PAGES STAINLESS AND ALLOY FITTINGS 


Featuring data on properties of materials and a com- 
prehensive table of piping specifications. 


FLO Leo BD. acer. POD # C2 
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| Now LADISH WMIMb4 


Provides detailed specifications on complete fittings line 
plus useful technical data to help solve piping problems 


New from cover to cover and thoroughly up to date in 
latest provisions of codes and standards—this catalog 
presents a line broad and completely integrated in types, 
sizes, ratings and materials. 


56 Paces OF TECHNICAL DATA 
WITH LATEST CODE PROVISIONS 
SIMPLIFY DESIGN PROBLEMS 


For busy engineers here are tabulations 
of pre-calculated values derived from 
frequently used design formulae which 
can be applied directly to the solution 
of piping problems with a minimum of 
computations. In addition to data on 
dimensional tolerances, friction loss and 
material specifications, this section con- 
tains valuable tables on: 


ALLOWABLE STRESS AND P/S VALUES 


Presented here in an easy to use form, these 
values help solve problems of wall thickness 
and working pressures in gas, power, district 
heating, refrigeration, oil transmission and 
refinery piping. 


MAXIMUM WORKING PRESSURES 


Tabulations for Ye through 30-inch pipe in a 
wide selection of wall thicknesses and materials 
for operati temperatures from 100° F. 
through 1500° F., in power, district heating, oil 
transmission, refinery and gas piping systems. 


FLANGE PRESSURE-TEMPERATURE RATINGS 


Tabulations feature new ratings for a wide 
range of materials for temperatures from 100° F. 
through 1500° F. 


PROPERTIES OF PIPE 


Dimensional characteristics of carbon, alloy 
and stainless steel pipe in commonly used 
nominal sizes and wall thicknesses to help solve 
problems of anchorage, heat loss and insulation. 


FLOW THROUGH ORIFICES AND NOZZLES 


Discharge through orifices, nozzles and short 
tubes are tabulated for a wide range of pres- 
sures up to 5000 P.S.1. and diameters from 
iq through 11% inches. 


Easy to use... for it is fully tabbed with each section 
having its own pictorial index and table of contents. 
Durably bound, this book is a reference work on forged 
and seamless welding pipe fittings and flanges. 
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LADISH CO. 
Dept. PR, Cudahy, Wisconsin 


Please send me, without cost or obligation, the new 304-page 
Ladish Fittings Catalog No. 55. 


Name 
Title 
Company 
Address 


City Zone State 





Why gasoline 
Is a real bargain 


today 


Two facts lie behind the low price you pay for gasoline: 
oil companies work constantly through research to im- 
prove products and keep prices low, and they compete 
intensely for your patronage. That’s why Standard opened 
the West’s first petroleum research laboratory 32 years 
ago—and invests about $6 million annually in research. 


One result you see here. Thanks to competition, 
gasoline prices (aside from taxes) have risen only 
20°; since 1925 . . . less than half as much as practi- 
cally anything else you buy. But there have been 
other benefits for you, too. Research, motivated by 
competition, has resulted in a steadily improving gas- 
oline. T'wo gallons of modern gasoline do the work 
that required 3 in 1925, and this has paved the way 
for lighter, more efficient car engines that give you 
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more power, performance and economy. Competition 
and research have led to better gas station service, as 
well, and to the world-wide search that has discovered 
the largest known oil reserves in America’s history. 
Last year, Standard Oil Company of California 
invested $225 million in exploration, new oil wells, 
improved facilities to keep pace with competition. 
The result is better gasoline at prices which make 
it one of the real bargains in your family budget. 


Vi > yoa as of planning ahead Co serve you Acller 
STANDARD OIL COMPANY OF CALIFORNIA 
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_ You can profitably use 


Struthers Wells experience 
and facilities for PROCESSING 


Waste Heat Boiler, complete with inlet and 
outlet heads. Designed for 275 pounds 
pressure, 1000°F. maximum temperature 
at the hot gas end, it is 8‘ in diameter and 
has 300-2!" tubes. 


This Horizontal Reactor, complete with in- 
ternal parts, was built to ASME Code Speci- 
fications. it has a diameter of 10° and a 
length of 75’. 


This 6'6" diameter x 115’ length Isobutane 
column, with tray rings and bars, was 
built to Ohio Unfired Pressure Vessel Code 
and customer's specifications. 
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EQUIPMENT 


Here’s a combination that can benefit any 
petro-chemical producer;—more than a 
century of manufacturing experience .. . 
plus unsurpassed facilities in three 
modern plants. In the production of 
petro-chemical equipment of all types, 
Struthers Wells has the facilities . . . the 
experience . . . the engineers and 
craftsmen to provide complete satisfaction 
on every job—large or small. 


STRUTHERS WELLS CORPORATION 


Processing Equipment Division - TITUSVILLE, PA. 
Plants ot Titusville, Pa. * Warren, Po. * Offices in Principal Cities 





NATIONAL 


SHELL and TUBE 
HEAT EXCHANGERS 


Your heat exchanger problems will be 


handjJed completely and efficiently 








from individual specifications . . . 











through latest design 
to highest standards 

















to finished product 


WRITE FOR BULLETIN HT-654. WE 


Ww 
by the Shoat Tranirfer Dirinion of IN Youg ome 


THe Nationac Raoiator Company 


JOHNSTOWN, PENNSYLVANIA 
HEAT TRANSFER DIVISION HEADQUARTERS 


60 East 42nd Street, New York 
78 
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CoNQUERING 
THE COMPLICATED 


a Between acetic acid and zeaxanthin is 

“ Spee EH ent seagate a field of organic chemicals which can be 
7 produced from light hydrocarbon sources. 
Organics ... such as those produced at the 

Tuscola, Illinois, plant of National Petro- 

Chemicals Corporation... require vast, com- 


plex production techniques and facilities. 


The job of supplying Tuscola’s complicated 
installation fell largely to J. F. Pritchard 

& Company, whose design, engineering and 
construction skills produced about 80% of 
the plant. This same proved ability can solve 
your complex installation problems. 


Industry’s Partner for Progress 


J r. Pritchard «co 


. 
EnGineetas ° constau roes 


Dept. 355, 210 West 10th St., Kansas City 5, Mo. 





CHICAGO « HOUSTON « NEW ORLEANS « NEW YORK 
PITTSBURGH « ST.LOUIS « TULSA 


SERVING THE GAS. POWER. PETROLEUM AND CHEMICAL INDUSTRIES 
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EARLIER ON-STREAM TIME 


ACCURATE COST ESTIMATES 


LOWER ENGINEERING COSTS 


PURCHASING KNOW-HOW 


PROVED CONSTRUCTION TECHNIQUES 


EXPERIENCED FIELD CONSTRUCTION STAFFS 
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Results at R.J.’s new Platformer 


show advantages of 
CONSTRUCTION BY PROCON 


Throughout the petroleum refining industry, Procon has established 
an enviable record for getting processing units on stream faster, 
more efficiently and more economically. 

A good example is the 600 B/SD UOP Platforming unit constructed at 
the Princeton, Ind. refinery of the R. J. Oil and Refining Company, Inc. 

One of the reasons why Procon built this unit with maximum speed 
and efficiency is that it implemented its “off-the-shelf designs with 
construction service based on its wide experience gained from 
previous construction of UOP Platformers. 

Any other refiner, like R. J., can benefit by choosing from this 
unusual stockpile of knowledge and designs the exact type 
of unit best suited to his particular needs. 

Procon has available complete designs for UOP Platforming 
units ranging from 600 B/SD to 16,000 B/SD—’"’off-the-shelf” 
construction that means vital savings in time and costs. 

IT'S PLAIN GOOD SENSE for any refiner to choose Procon 
when he wants the ultimate in ANY type of process construction. 


PROCESS CONSTRUCTION <Q 
THET MT. PROSPECT ROAD, DES PLAINES, ILL., U. S. A. 


IN CANADA IN ENGLAND 


PROCON (Canada) PROCON (Yruce Bricain) 


LIMITED LIMITED 
BOX 405, TORONTO, ONTARIO 112 STRAND, LONDON, W. C. 2 
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"Don’t build up an inventory 
.-.-make use of METAL GOODS CORPORATION'S 


large warehouse stocks!” 


NO NEED TO TIE UP YOUR MONEY IN METAL STOCK 


Take advantage of our metal supply service—it’s practically as fast as getting the 


stock right from your own racks—and it saves you money in the bargain! You see, 
whether you use Aluminum, Brass, Bronze, Copper, Monel*, Inconel*, Nickel*, 
Steel or Stainless Steel, Metal Goods Corporation can supply it, in practically any 
commercial form, quickly and completely! Hundreds of large and small users of these 
metals are letting us solve their metal supply problems and benefiting by it—in money 
and floor space saved —in payroll and overhead avoided. Give it a try—call your 
nearest Metal Goods Corporation representative today. You'll find him anxious 


to serve you. 
*not sold in St. Louis or Kansas City 


ATION 


OFFICES AND WAREHOUSES 


St. Lowls 15, Missouri 
5239 Brown Avenue 
Nelson L. Hower 

Phone: GOodfellow 1234 


Kenses City 16, Mo 
1300 Burlington 
Frank D. Hogan 
Phone: NOrclay 3516 


Dallas 9, Texas 

6211 Cedar Springs Rd 
Sam D. Hodgdon 
Phone: Elmhurst 3271 


Tulse 3, Oklahome 
302 North Boston 
Scott J. Harrison 
Phone: 4.4101 


Denver 2, Colorado 
2425 Walnut Street 
Neal Dehn 

Phone: AComa 5891 


Hevsten 3, Texas 
711 Milby Street 
Horris T. Gregg 
Phone: CEntrai 688) 


New Orleans 12, Le. 
432 Julia Street 

Corl T. Wedemeyer 
Phone: CAnal 7393 


SALES SERVICE OFFICES 
Wichita, Kansas 

2200 East Central 

Ray Noller 

Phone: AMherst 7-892! 


Decatur, IIlinois 
1305 West Sunset 
Arlie W. Tempel 
Phone: 68-1314 


Beoumont, Texas 

238 Bowie Bidg. 

lee T. Dodson 

Phone: 4-7536, 4-7537 


Sen Antonio, Texas 
2012 Alamo Not. Bidg. 
Charles I. MacKenzie 
Phone: GArfield 3161 


GENERAL OFFICES: ST. LOUIS 15, MISSOURI 
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Jack Mississippi 





713 Columbian Mutual 
Tower Bidg 

Robert W. Downs 

Phone: 5-8721 


Fort Worth, Texas 

3821 Carolyn 

John M. Turbitt 

Phone: FOrtune 4369 
FOrtune 5326 


Corpus Christi, Texas 
Room 301-02 Wilson Bidg 
Roy D. Bagaley 

Phone: 4-0366 


Shre , Le. 
140 E. Wilkinson 
William Stidhom 
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781 Raymond Road 
George E. Akerberg 
Phone: 5-2711 


Omcha, Nebraska 
3515 No. 67th Avenve 
Cc. M. Cooley 

Phone: WAinut 1112 


Bettendorf, lowa 
P.O. Box 181 
Harry L. Newton 
Phone: 5-1232 


Des Moines, lowa 
2600 Woeodiand 

W. P. Crowley, Jr. 
Phone: 4-9923 
Amarillo, Texas 

4231 West 2nd. No. 4 
Lindon F. England 





When a man makes his choice 


between two equally fine quns, 


Lae ” + he knows that, in the field or at 
—_ f the traps, there still will be 


--- ENOUGH DIFFERENCE 


TO MAKE ALL THE DIFFERENCE 
* 


The same thing is true of many equipment purchases he makes for his 
business . .. heat exchanger tube being no exception. Many Scovill customers, 
for example, will tell you that Scovill’s ultra-modern Continuous Casting process 
makes all the difference in the performance of our Phosphorized Admiralty Heat 
Exchanger Tube. The material is sounder . . . more uniform in chemical com- 


position. Phosphorus content is uniform, optimum, most effective. 


Scovill’s outstanding Technical Application Services frequently give 
recommendations that make a// the difference in the way a tough installation pays 
out. The potential savings are well worth looking into. Ask us to prove it. 
Scovill Manufacturing Company, 99 Mill Street, Waterbury 20, Connecticut. 


Phone Waterbury 4-1171. 


SCOVILL 


HEAT EXCHANGER TUBE 


Phesphorized Admiralty * Admiralty * Arsenical Admiralty * Muntz Metal * Naval Brass * Red Brass, 85% * Deoxidized Copper * Arsenical Coppe? 
Copper Mickel, 10% & 20% * Cupre Wickel, 30% %* Cupre Mickel, 30% (High iren) * Aluminum Brass * Aluminum Bronze, 5% %* Duplex Tube 


7ece: 
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syle Lavaca le 


See how easily the standard electric motor, standard gear reduction, 
standard electric brake combine into a drive that gives the RIGHT 
horsepower, the RIGHT shaft speed, the RIGHT features . . . all in 
one compact unit. Nowhere else will you find power units that are 
so flexible, so easily adaptable, and in such a wide range of types 
and ratings. 

Master lola, 1M lahd + Mole Moh aeliiol 1 Ml Mialelh ielalel Molale Mlle] tlle Meh 
ratings (Ye to 400 HP). . . in open, enclosed, splash proof, fan cooled, 


explosion proof... horizontal or vertical .. . for all phases, voltages 


oa 
and frequencies .. . in single speed, multi-speed and variable speed Standard units 
types... : with or without flanges or other special features . . . with easily combine into 


5 types of gear reduction up to 430 to | ratio... . with electric brakes 
. s 
. with fluid-drive . . . with mechanical or electronic variable speed special purpose drives 


units... and for every type of mounting . . . Master has them all and 





so can be completely impartial in helping you select the one best 


power drive for you. 


THE MASTER ELECTRIC COMPANY *® DAYTON 1, OHIO 
- ™ . 
; wih » ai * *" “ 


mat 


es 
Catia Re 




















OR NENT Jolivers | 7,400 cfm 


CENTRIFUGAL 


Tower for Elreco’s new cat 
"Re 





This De Laval Centrifugal Blower, on stream at the Elreco is another of many refineries which have 
El Dorado Refining Company’s new cat cracker at chosen De Laval for dependable blower performance 
El Dorado, Kansas, supplies 17,400 cubic feet of air under heavy-duty, continuous operation. Rugged cas- 
per minute for regeneration of the spent catalyst. ings, husky, perfectly balanced rotor and externally 
This plant, built in record time of ten months by The mounted, cylindrically seated bearings are design fea- 
Refinery Engineering Company, is designed for acharge _ tures that reduce maintenance and insure long service. 
capacity of 4,300 barrels per day at 75% conversion. Send for Bulletin 0500 containing complete data. 


A DEEN Centrifugal Blowers 


DE LAVAL STEAM TURBINE COMPANY 


— 811 Nottingham Way, Trenton 2, New Jersey 
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The versatile Bucyrus-Erie Hydro- 

crane is a proved money saver on Here the Hydrecrene wn- 
dozens of day-in day-out refinery feud een wetted wg Braga 
lifting, moving and material han- ERC OP REUE  draulic for smoother op- 
dling jobs. It does them quickly, AL ae ot om oe eration, cefer, mere 
smoothly, economically. ao 


AND IN AN EMERGENCY IT’S 
A REAL “LIFESAVER”. LOOK: : 
On hurry-up calls, operator can a ; 
wheel the compact Hydrocrane oe (|| 
through traffic with the ease of a Pd U 

light truck. Telescoping boom fits > \ @ane 
snugly over cab instead of bobbing 

out behind. On open highways he 

can step ’er up to 50 mph — save 
precious minutes that often save 

dollars. 

As soon as it reaches the job site, the 
Hydrocrane whips into action. Out- 

riggers extend hydraulically in sec- B 
onds—providing a firm, solid work- 

ing base. No time out for cribbing 

or blocking. In addition its short tail 

swing and maneuverability make it 

the choice for close quarter work. 





Busy As 
QUICK CONVERTIBILITY ANOTHER ADVANTAGE A Bee= 


The Hydrocrane has actually been converted to Hydrohoe front This Free Book Tells Why! 
end by one man in less than an hour! Evén when time is short 2 oe a ae ee 
such conversion speed makes it practical to change booms. Peeve sary 


Join the growing list of enthusiastic a 
Hydrocrane users. See your Bucyrus- tell the story of 82 Hydrocrane and 
Erie Hydrocrane distributor for a Hydroboe applications. Write for 


demonstration on your job. enss your copy now. 


BUCYRUS-ERIE COMPANY 


SOUTH MILWAUKEE, WISCONSIN 
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Our years of know-how in process control 
instruments is at your service. We have 
complete and experienced research facilities 
to apply to your particular problem. Let us 
know what you need. We'll be happy to 
follow through. 
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MSA: 
INSTRUMENTS 


for 
bel yies 


PROCESS CONTROL 





OTHER M.S.A. INSTRUMENTS 
FOR PROCESS CONTROL 
Continuous Carbon Monoxide Detec- 
tors and Recorders—Portable Instru- 


ments for appraising various gas and 
dust hazards. 


MINE SAFETY APPLIANCES COMPANY 


Braddock, Thomas and Meade Sts Pittsburgh 8, Pa 











42'6" x 40’ Liquid Storage Tonk 50’ x 48’ Liquid Storage 


22’ x 17°9" Dialift. Housing — 


To 
6500 cv. ft. capacity Inter con- 30° x 15'°9” Dialift. 
nected to a 25’ x 40’ Cone Roof Housing — 12,500 cu. ft. 


Tonk capacity 





80’ x 30’ Liquid Storage Tank 
35’ x 17’9” Dialift. Housing — 
20,000 cu. ft. capacity 


it is easy to convert an existing Cone Roof Tank 

to an efficient DIALIFT installation. A DIALIFT housing 
is superimposed on the existing roof, breather holes 
are installed through the roof plating permitting 

@ free passage for all vapors, no other 

preparation is necessary. 


* patented 


x8 


HAMMOND 
IRON WORKS 


Bulletin S3DL details and describes the 60’ x 48’ Ground Type Dialift 
Hammond Diolift . . . Write for your copy. 150,000 cu. ft. apace ‘ 


WARREN ond BRISTOL, PA. = PROVO, UTAH » CASPER, WYO, + BIRMINGHAM, ALA 


Seles Offices: NEW YORK 20 * AKRON .« BOSTON 10 © BUFFALO 2 * CHICAGO 3 © CINCIN- 
NAT! 2 © CLEVELAND 15 * EL PASO * HOUSTON 2 © LOS ANGELES 14 « PITTSBURGH 19 
RICHMOND 20¢SAN FRANCISCO « WASHINGTON 6, D.C. HAVANA® “TIPSA” BUENOS AIRES 


ON THE PACIFIC COAST BY LACY msc. CO. + LOS ANGELES, CAL. - IN CANADA BY VULCAN IRON & ENG. LTD. - WINNIPEG 
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Use steam the right way to 
reduce production costs, improve 
product quality and output— 


Wien production slow-downs, high costs, and 
poor product quality occur, don’t always blame the 
process equipment — often the fault is in the way 
steam is used. 


For example, waterlogging caused by improper 
trapping or poor steam circulation, seriously affects 
heat transfer, reduces output, and creates produc- 
tion bottlenecks. Improper air venting does the 
same. Poor temperature control can lower product 
quality, cause rejects and further raise production 
costs. 


If your plant is suffering from any of these pro- 
duction handicaps, Sarco can help you. 


Plant after plant has benefited from Sarco’s 
experience in the process industries. The complete 
line of Sarco steam traps and temperature controls 
enables Sarco engineers to offer impartial, expert 
recommendations on how to make steam work best 
in your plant. 


Why not call on Sarco for engineering recom- 
mendations next time you need help. For case 
histories describing how other plants in your field 
solved similar problems, write today to Sarco Com- 
pany, Inc., Empire State Building, New York 1, N.Y. 


SARCO 


improves product quality and output 








Laurel Refinery, Montana, uses Sarco traps 
and heating specialties throughout its new 
$414, million addition. 


25° below zero 
but the tracer lines 
never freeze 


It wasn't that way in 1950. At that time 
the Laurel Refinery in Montana suffered 
frequent production delays due to frozen 
tracer lines. The cause: faulty traps which 
failed in a closed position. 

Mr. C. A. Cromwell, plant superintend- 
ent, replaced these with Sarco Liquid Ex- 
pansion Traps. Should the element be 
damaged in these traps, they will remain 
in the open position — thus freezing is im- 
possible with proper trap installation. 

Mr. Cromwell advises no further pro- 
duction delays occurred due to frozen 
tracer lines. This trap per- 
formance resulted in the 
specification and use of Sarco 
heating specialties throughout 
the refinery’s new $4'2 mil- 
lion addition. 


Sarco Liquid Expansion 
Thermostatic Trap 


Discharges condensate at pre-set 
temperatures below 212° F. With- 
stands waterhammer, pressure 
pulsations and superheat. Freeze- 
proof. Write for Bulletin 260. 


STEAM TRAPS © TEMPERATURE CONTROLLERS * STRAINERS 





Thermestatic Camilift Bucket Liquid Strainers 
Steam Traps Thermestatic Steam Traps Expansion Temperature 
Steam Traps Steam Traps Controllers 
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THE NEW NIBCO 
CARBON STEEL 
TEE HAS EXTRA 


STRENGTH WHERE 
NEEDED... 





5. PATENTS 2, 


Look for the BRAWNY Shape 


Clue to the quality of the NIBCO Carbon Steel Tee is the 
distinctive “BRAWNY" shape. But you really need to look . 4 
inside to see that this tee is beefed; not bulged. There's 
extra wall thickness where extra strength is needed. 
NIBCO’s exclusive forming process creates a denser grain 
structure that also makes the tee stronger and more re- 
sistant to corrosion. The beautiful cold-formed finish and 
the unrestricted passages inside the fittings add to the 
superior performance of NIBCO “BRAWNY” Carbon Steel 
Welding Tees. You can get them through your regular 
source of supply. 


NORTHERN INDIANA BRASS COMPANY 
370 Pium Street, Elkhart, Indiana 
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DEPENDABILITY IN CATALYSTS 
CANNOT BE SEEN 


Top uniformity and dependability are available to you in Davison’s 
microspheroidal (M-S*) or ground (DA-1*) synthetic fluid-type cracking catalysts. 
The accompanying photomicrographs show the physical characteristics of the DA-1 
and new M-S catalysts produced in Davison’s Cincinnati plent. Uniform physical and catalytic 
characteristics result from Davison’s modern facilities and years of technical experience and research, 
Experienced Davison Field Service Engineers—complete laboratory facilities—are all part of 
Davison Dependability— Dependability with the big “D”. 
*T.M.1.0.C.C. 
Progress Through Chemistry 


THE DAVISON CH L CORPORATION 
Baltimore 3, Maryland 


PRODUCERS OF: CATALYSTS, INORGANIC ACIDS, SUPERPHOSPHATES, PHOSPHATE ROCK, SILICA GELS, SILICOFLUORIDES AND FERTILIZERS 
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power company 
saves money 


oh AE Toh alate Mattel 


with 


Steam heater insulated with “Featherweight" 85% Magnesia blocks and K&M 
asbestos cement. Meramec Power Plant, Union Electric Co.. St. Louis, Mo. insula- 
tion Contractor Armstrong Cork Company 


calhinweigyf 85% MAGNESIA 


vertical and horizontal joints -thus eliminating 


\ 


In Union Electric Company's Meramec Power 
Plant, “Featherweight” 85% Magnesia was used 
to insulate the steam heater pictured above. Such 
an application is a typical one for dependable 
Featherweight.” 


By itself this material (85% basic carbonate of 


Magnesia and asbestos fiber) is effective on piping 
and equipment with temperatures up to 600°F. 
Used with K&M Hy-Temp Insulation (diato- 
maceous silica), its range is extended to 1900° F. 

Hy-Temp is applied directly to the hot surface, 
and “Featherweight” is used as the second layer. 
The two insulations are applied with staggered 


Nature made asbestos . . 


heat loss which occurs on single layer installations 
when the expansion of hot piping and equipment 
causes the joints to open. 

This K&M combination insulation will last the 
life of the equipment it serves, will withstand 
moisture, alternate heating and cooling, wetting 
and drying. Both materials are supplied in various 
sizes and thicknesses. 

Your K&M distributor is an experienced appli- 
cator who will gladly give you more information 
about these heat-saving, money-saving K&M 
insulations. Or write directly to us. 


KEASBEY & MATTISON company: amaier + PENNSYLVANIA 


. Keasbey & Mattison has made it serve mankind since 1873 
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» packaged compressor plants are complete units with Ingersoll-Rand gas engine drwen compressors, Young radiators and 
all necessary auxidiary equipment and controls. Sizes from 110 hp. to 660 hip 
SouTHnkeunn MInerats Corroration produces 46 vil 
wells in Falls City Field, Texas with a closed 
gas lift system. Approximately 3 million feet of 
compressed gas per day are required to lift 
the oil from: formations 5000 feet deep 
Of this, 244 million feet are supplied by a 
single three stage compressor station, equipped 
with two Beaird-Ingersoll-Rand packaged compressor 
plants, operated in parallel. The use of these 
plants in conjunction With a gas lift system makes 
it possible to concentrate the power source In one spot Hold down costs — 
instend hia Ingo Inany power units senttered 


throughout the field. The result is a 2 PACKAGED 


saving to Southern Minerals in both installation 


costs and operating costs. The compressors were built COMPRESSORS PRODUCE 
as complete packaged plants in the Beaird 

factory. They were shipped, fully assembled, to 46 OIL WELLS 
location and installed ina short time without the usual 

expense and delays of field assembly. Onee on 

stream, they continued to operate with only 

routine servieing. Special controls, built into the plants, 

speed up the compressor engines or slow them 

down to maintain required line pressures 

And other automatic safety controls keep a constant 

wateh on the units, day and night, to shut 

them down immediately in case any unusual 

operating conditions should develop 

Let us tell you how you can produce oil wells at lower cost 

with Beaivrd-Ingersoll-Rand packaged compressor plants. 


THE J. B. BEATRD COMPANY. INE 


: +4 
Shreveport, Louisiana sles & a OOS Cr — — = 
BEAIRD 


PACKAGED Cast STEEL pressure ANHYDROUS AMMONIA \P GAS SYSTEMS 
MACHINING MANUFACTURING STEEL WAREHOUSE COMPRESSOR PLANTS AITTINGS GULH STORAGE FQUIPMENT 


You know the advantaye of having all shell 
seams on bressure tanks X-rayed. And now that 
is standard practice on all our large LP-Gas 
and anhydrous ammonia tanks not just spot 
X-raving but complete X-raving of entire 
shell seams. For example, on each 30,000-gallon 
tank, over 200 separate films are exposed, devel- 
oped and individually inspected. With these 





films, our inspectors can literally see through 
every inch of seam on the entire shell. They 
know the welding is sound. 

That is why we have gene to the expense 
of installing she most modern radiographic 
equipment — to assure vou that the Beaird tanks 
vou receive are engineered and manufactured 


for safe storage. 


Let “us quote YOu OW YOU Pressure storage re quire ments, 


THE J. B. BEAIRD COMPANY, INC, 


SHREVEPORT, LOUISIANA 


MACHINING MANUFACTURING STEEL WAREHOUSE 


ae ses <a 


_—. —i 
—— Tiina 
F Gas srsrems 


Cast orem vetwet are OB OVS Aaenree 
wrreegs mar 5/08 404 owen 





ONE PIECE 


The stem guides of 
conventional needle 
valves are screwed 
into bodies—this of- 
ten causes leakage or 
blow-outs. Marsh 
Needle Valves are 
fused into one-piece 
by exclusive ‘““Cono- 
weld” process. 
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SIntroducing- 
The Ultimate in 
Needle Valves 


Here is one of the crowning achievements of Marsh 
research, design, and manufacturing skill. It is the 
first needle throttling and shutoff valve to combine 
all of the qualities called for today in this highly 
critical and ever broadening field. 

It is a valve that has strength and safety to spare 

. rated for pressures up to 10,000 psi—cqually 
efficient in the lower ranges. A product of Marsh 
instrument-making and valve manufacturing expe- 
rience, it combines instrument-like precision with 
the ruggedness that distinguishes all Marsh valve 
specialties. . 

The illustrations tell the story of new thinking; 
new standards. Body and stem-guide are machined 
from extra-heavy carbon steel bar stock. Still 
greater strength and rigidity are achieved by fusing 
the stem-guide into the body. The complete fusion 
of guide and body is accomplished by the exclusive 
Marsh ‘‘Conoweld” process. 

There are two big advantages to this one-piece 
construction: (1) It eliminates the danger of un- 
screwing the valve from the body when opening— 
a frequent cause of leakage, even dangerous blow- 
outs (2) It permits perfect line-up of threads and 
seat. Asa result, Marsh valves are easier to operate 
even at high pressures. 

The precision-machined stem is 416 stainless 
steel. Stem threads are fine pitch for extra strength 
and fine, controlled regulation. Notable advance- 
ments are special ‘‘Marpak” one-piece, non-binding 
longer-lasting packing; deep thread chambers, keep- 
ing inlet and outlet piping away from ports and 
contributing excellent flow characteristics. Entire 
packing nut and packing gland are electro-zinc 
plated, preventing corrosian and giving the valve a 
handsome, plated exterior. The rugged malleable 
handle is finished in heavy baked enamel. 

The new needle valve line includes globe and angle patterns 
with double female connections in sizes %4", “", %", Y2", %" 
and 1”. Also globe and angle valves with male inlet and female 
outlet in sizes 4" and 2". Complete stock carried at our Skokie, 
Ulinois factory and also at our branch plant in Houston, Texas, 


Write today for catalog giving complete details. 


MARSH INSTRUMENT CO. Soles offilicte of Jos. P. Marsh Corporation 
Dept. R, Skokie, Ill. 
Houston Branch Plant: 1121 Rothwell St., Sect. 15, Houston, Texas 











CLAD STEEL CUTS CORROSION 
IN NEW TWIN REACTORS 





This 25,000-barrel-per-day Houdriflow cat- 
cracker features twin reactor-kilns built into one 
large vessel for the first time. But designing this 
unit presented many problems. The reactor, for 
instance, had to resist corrosive action of the 
crude fraction at temperatures in the neighbor- 
hood of 950°F. To get economical corrosion 
resistance, stainless-clad stecl was specified for 
the cone, shell and an internal head. 


To get economical performance like this in 
other major units of this refinery, stainless-clad 
steel was specified for the atmospheric, vacuum 
and synthetic crude towers and for the flash 
fractionator to minimize corrosion, downtime 
and equipment failure. The light layer of clad- 
ding, inseparably bonded to the carbon or low- 
alloy backing steel, gives the performance of 
expensive solid high-alloy plate at much lower 
cost. Strength and rigidity are supplied by the 
backing plate. 


Now this refinery is ready to meet increasingly 
competitive conditions as the result of an ex- 
pansion program that raised operating efficiency 
and tripled throughput. While still in the plan- 
ning stages, the refiner’s engineers called on the 
equipment builder to help translate their ideas 
into the specialized equipment needed. His par- 
ticular knowledge of fabricating techniques 
utilizing clad steel helped put this refinery ahead 
in output and profit. You, too, will find that it 
pays to consult your fabricator early in your 
planning for equipment that is lower in cost, 


longer lived and requires less maintenance. 














Clad steel in this Houdriflow cat-cracker provides 
economical corrosion resistance at high temperatures 


4sk one of your fabricators to show you the new Lukens clad steel 
movie, “Equip for New Profits.” Here—in full color and sound—are 
factual accounts of how clad steel equipment brings new economies. 
The story can suggest new ideas to everyone concerned with production 
efficiency. Or contact’ Manager, Marketing Service, Lukens Steel 
Company, OSt Lukens Building, Coatesville, Pa. 


CLAD STEELS 


STAINLESS-CLAD - NICKEL-CLAD - INCONEL-CLAD- MONEL-CLAD 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEELS AVAILABLE ANYWHERE 
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Your Company’s Future May Depend on 


PN Ne pq ME RIGHT PROTECTION 
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AER-0-FOAM 


The only Foam to carry this seal! 


THERE'S NO second chance with fire. So guard your 
flammable-liquids risks with fire-tested AER-O- 
FOAM. This is the foam that is tested on actual oil or 
solvent fires—every batch of it. Its tough blanket of 
fire-killing foam has already extinguished a fire 
when you buy it! 

Three fire-tested AER-O-FOAM products give you 
complete protection for flammable liquid fires—6% 
Regular Liquid and 3% Regular Liquid for petroleum 
fires, and AER-O-FOAM "99" for either polar 
solvents or petroleum fires. Write for data on AER-O- 
FOAM products and devices . . . Foam Chambers, 
Dip-tank or Drain-board Systems, Nozzles, Extin- 
guishers, Trucks, Towers. 

JUST OUT—"Foam Fire Protection,” illustrated 
booklet on what Foam is, what it does, how it works. 
Yours free. 


eek a 
ete 
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TOP 


CAST STEEL GATE VALVE (Fix. 3003 
FE) for 300 pounds W.S.P. Bolted 
flanged bonnet with outside screw 
rising stem and yoke. Sizes 1” to 
24”, inclusive. In addition to Car- 
bon Steel, also available in Alloy 
Steels, 


CENTER 


CAST STEEL SWING CHECK VALVE 
(Fig. 1561). 150 pounds. Bolted 
flanged cap. Heavy rugged con- 
struction, Available in sizes 34” to 
18”, inclusive. 


BOTTOM 


“MODEL STAR" GATE VALVE (Fig. 
1793) for 125 pounds W.P. Iron 
body, bronze mounted. Supplied 
with taper solid wedge. Sizes 2” 
to 30”, inclusive. 


THE WM.POWELL COMPANY 


ON 





. 


There's never any doubt about what tack to 
take in choosing the winning line of valves. 
It's Powell! For Powell Valves are manufac- 
tured up to The William Powell Company 
standards of quality—standards that have kept 
rising for more than a century. 


What's more, Powell has a complete line— 
probably manufacturing more types of valves 
than any other organization in the world. 


Powell Valves are available through dis- 
tributors in principal cities. If a distributor is 
not located near you, just write us. We'll be 
pleased to tell you about our complete line 
and answer your questions. Answering ques- 
tions is a specialty at Powell where solving 
valve problems has built the world's most 
valuable background of sound solutions. 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 


...-- 108th YEAR 


CINCINNATI 22, OHIO 
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remember... there’s more to fire protection 
than just the devices 


Many firms manufacture excellent protective devices. In fact, 
those offered by Blaw-Knox are among the finest. But 
more important is the way in which these devices are put 
together into a fire protection system. 

For example, a Blaw-Knox Automatic Fog System, con- 
trolled by rate-of-rise thermostats, springs into action in- 
stantly when activated by temperatures rising at an excessive 
rate. A smothering blanket of millions of finely divided 
particles of quenching water absorbs and dissipates heat 
cools dangerously hot equipment and chokes off fire’s vital 
supply of air. At that same instant, alarms sound. The 
damage is confined and adjacent areas are protected. 

Without such a system, engineered and installed to guard 
against your specific hazard, the most effective devices are 
worthless. 

Fire strikes quickly and when least expected. Be prepared 
to strike back with a Blaw-Knox Automatic Fog System. 

Blaw-Knox will engineer and install the type of system 
that will provide you with a maximum of protection at 
a minimum of cost. Let a Blaw-Knox Fire Protection 
Engineer study your needs, and submit a cost 
estimate and layout. There's no obligation. 


BLAW-KNOX FIRE PROTECTION 
SYSTEMS carry approvals of 

all insurance underwriters 

* Deluge Systems « Wet Pipe 

Systems « Dry Pipe Systems 

*« Water Spray and Fog Systems 

¢ Rate-of-Rise Sprinkler Systems 

¢ Foam and Carbon Dioxide 


» Extinguisher Systems 


You'll be interested in the 

new Blaw-Knox booklet, 

‘Fire Can Destroy Your 
Business."’ There’s no charge. 
Write for it. 


**Little Joey Sprinkler’”’ 
always on the job 





BLAW-KNOX COMPANY 


Automatic Sprinkler Department 
Pittsburgh 33, Pennsylvania 
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(a patented alloy) 


Every Chase Antimonial Admiralty heat 
exchanger tube is tested to withstand at least 
1,000 pounds per square inch water pressure. 


Chase flattening test, index of Antimonial This Chase metallurgist is checking the size 
Admiralty tube'’s physical quality and ability and uniformity of grain of Chase Antimonial 
to withstand bending or end flaring. Admiralty heat exchanger tubes. 





When you put Chase Antimonial Admiralty tubes into a heat exchanger you 


know they'll stand up for years. It isn’t only that we make certain there’s enough 


antimony to resist dezincification. Chase heat exchanger tubes are carefully 
tested and retested for every physical and chemical property required to meet 


actual field conditions. It pays to insist on Chase Antimonial Admiralty. 


CHASE WAREHOUSE STOCKS: 


¢€ h ASC P - a cantatas. : 
NEW ORLEANS, LOS ANGELES 
A » BRASS & COPPER prance 


Vinson Supply Co., Tulsa, 


WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION Stondard Brass & Mfg. Co., Houston. 
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_ POLYRAD CONTROLS 
ACID CORROSION 


Chemical Inhibitor 
Also a Detergent 


More and more refineries are finding Polyrad an ex- 
cellent inhibitor in the control of internal corrosion 
and plugging of equipment. Polyrad, a development 
of Hercules research. helps maintain throughput, 


increases heat transfer, reduces metal loss, and cuts 





downtime for maintenance, 


\ derivative of an organie amine, Polyrad forms a 
molecular film that shields refinery equipment from 
hydrogen-ion attack by organie and inorganie acids. 
It functions efficiently under acid conditions—low 
concentrations giving better than 99 percent protec. 
tion to mild steel immersed in strong hydrochloric 
acid. Ttean also be used in conjunction with ammonia 
or alkalies and is effective up te s00°R, Polyrad 
economically controls corrosion in’ the refinery 
from crude units to gas plant areas. 

The detergent action of Polvrad is a unique plus 
feature. Tt loosens iron sulfide and other seales: 
permits them to be dispersed in the fluid stream and 
removed from process equipment, 

Polyrad is readily available from stocks carried at 
convenient locations. For further information, write 


Hereules. 


POLYRAD 


A Hercules Rosin Amine Derivative 


Naval Stores Department 
HERCULES POWDER COMPANY 
976 Market Street, Wilmington 99, Del. 
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HILL PUMP COMPANY 
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3000 impulses help keep 
mid-west refinery “on stream” 


1s big refinery at Lawrenceville, 

Ill.—like a lot of other important 

refineries — uses Yarway Impulse 
Steam Traps. 


Over 3000 Yarway Impulse Traps 
are installed on tracer lines and for 
draining steam headers. 


Popular features of the Yarway 
Impulse Steam Trap are its ability to 
get equipment hot in a hurry—and 
keep it hot! . . . also its small, handy 
size—fits in easily in any location; 
its stainless steel body and working 
parts; quick installation; easy main- 


IT FLOATS : tenance; low initial cost. 
ON THE LOAD! Another advantage — IMMEDI- 


ATE DELIVERY from 250 local dis- 
tributors, plus quick service from 
nearby Yarway field engineers. 


More than 900,000 Yarway Im- 
This little valve—the only pulse Steam Traps have been sold. For 
moving part — actually a free Steam Trap Selector, write... 


floats on the condensate 
load, discharges each tiny 


bit of condensate as it o 
xeon ene a aS YARNALL-WARING COMPANY 
the equipment every min- 128 Mermaid Ave., Philadelphia 18, Pa. 


ute of operating time. 
YARWAY 


impulse’ 
steam trap 
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Fully automatic instrument air 
dryer . .. BY-type Lectrodryer 


DRY AIR and how to get it... 


Even on the most arid desert, air is wet! Else- 
where, it's wetter. Hence, if you need dry air, 
you must use machinery to get it. 

A Lectrodryer* is an air drying machine. 
With it you can dry great volumes of air in a 
continuous flow to prescribed low dewpoints, 
You can reduce the moisture content of air 
to a stable constant! 

Lectrodryer machines can drop air to dew- 
points below —100°F ... reduce relative 
humidity below 10%. 

There’s probably a Lectrodryer already built 
that meets your drying need. The largest (for 
a wind tunnel) dries three tons of air per 
minute to a dewpoint of —70° F. Smaller 


machines are preserving the interior of Navy 
ships of the “Mothball Fleet” by maintaining 
a constant relative humidity below 30%. 

Besides air drying, there are Lectrodryers 
that dry many gases and organic liquids, 
handling pressures as high as 6000 psi. 

If you use air, give some thought to drying 
it with a Lectrodryer. Write for Because 
Moisture Isn't Pink, a booklet describing 
Lectrodryers and how industries have used 
them. Request also, The Moisture In Our 
Atmosphere, a technical booklet on the nature, 
behavior and measurement of water vapor. 
Both are free! Pittsburgh Lectrodryer Corpo- 
ration, 307 32nd Street, Pittsburgh 30, Pa. 


5... 


$15500 


LABORATORY LECTRODRYER 


F.O.B. 
P . P _ ° Pittsburgh 

If your experimentation requires small quantities of dry air or other goses, a Laboratory 

Lectrodryer will help you greatly. Rated at 100 cubic feet per hour, these machines have in many 


cases provided the dryness in research that has led to large savings in production. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
in France: Stein et Roubaix, 24 Rue Erlanger. aris XVI 
in Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 


> Par 


LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF 


pa LA RE 
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ASOLINE 


sooo-bo. HORTONSPHEROIDS 


in use at North Cowden 


Take a toy balloon, fill it with water and air under pressure and 
lay it on a table. Note that the pressure tends to make the balloon 
spherical but that the weight of the liquid flattens it into a spheroidal 
shape. A Hortonspheroid is actually a modification of this natural 
shape and is especially well adapted to the storage of natural gaso- 
lines and motor gasolines. 

Hortonspheroids® are proving their efficiency every day by reduc- 
ing evaporation losses caused by breathing, filling or boiling. With 
the exception of the relief valves and gages a Hortonspheroid has 
no moving parts and is entirely free from operating difficulties due 
to severe weather conditions, Maintenance costs are reduced to a 
minimum with inspection and painting only normally being required. 
Hortonspheroids are available in standard capacities from 2,000 
120.000 bbls. Write our nearest office for further infomation. 
estimates or quotations. 


Above: Three 5,000-bbi. 
Hortonspheriods used for 
the storage of natural 
gasoline at the North 
Cowden natural gasoline 
plant near Odessa, Texas 
This plant, operated by the 
Stanolind Oil and Gas Co 
for a group of twenty-one 
owners, provides facilities 
for one of the world’s 
largest gas injection 
programs. 





CHICALS BRIDGE «& IKON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
2146 Healey Building Detroit 26 1520 ‘Lafayette Building Pittsburgh 19 
1548 North Fiftieth Street Houston 2 2126 C & | Life Building Salt Lake City 4 
1030—201 Devonshire Street Los oy 7 1534 Goone’ Petroleum Building San Francisco 4 
2463 McCormick Building New York 3302—165 Broadway Building Seattle 1 
2234 Midland Building Philadelphia 3 1608—1700 Walnut Street Building Tulsa 3 


REPRESENTATIVES AND LICENSEES 


Ateliers et Chantiers de la Seine Maritime, Paris, France Horton Steel Works Limited Fort Erie, Ontario, Canada 

Compagnia Tecnia Industrie Petroli, Rome, Italy Motherwell Bridge & Engineering Company, Motherwell, Scotland 

Constructions Metalliques de Provence, Arles-sur-Rhone, France Whessoe Limited, Darlington, England 

Chicago Bridge & tron Company, Ltd., Apartado 1348, Caracas, Venezuela Comprimo N. V., 21, Amstel, Amsterdam (C) Netherlands 
Sociedade Chibridge de Construcoes Ltda, Av General Justo, 275 Grupo 306, Rio de Janeiro, Brazil 


3237 Alcoa Building 

531 West 17th South Street 
1551—200 Bush Street 
1331 Henry Building 

1626 Hunt Building 


Atlanta 3 
Birmingham | 
Boston 10 
Chicago 4 
Cleveland 15 
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Creative Contributions GRAPHIC 


to Centralized 


Process Control... PANE LS 


Years of experience in panel design and 
construction have equipped Foxboro Panel 
Engineers with many exclusive techniques .. . 
methods which bring you unequalled perform- 
ance in centralized process control. 


One typical feature is the use of aluminum strips 

and ape. three-dimensional in effect, in bright, 

permanent colors, to symbolize flow lines and 

vessels. These are securely attached over the 

background finish, yet may readily be rearranged 

when necessary without marring the finish or ee ee a o-. 
leaving ugly holes. ( If you prefer, painted closed if desired), termina!s mae for 


graphic panels can be furnished. ) quick identification in field, neat ar- 
= ‘ rangement of tubing and wiring. full 
Behind the panel, Foxboro’s open framework accessibility to all instruments. 


construction and the neat, clean arrangement of 
piping and wiring permit quick installation 
and far easier maintenance. 


Foxboro’s skilled Panel Assembly 
Department completes the team ‘@) x B Fe 
which provides you with the most 

; Pat’ OF : 


efficient ond usable Graphic Panels Reg 
available today. Let us work up 

a detailed proposal for you. 

The Foxboro anh 

743 Neponset Ave., 


Poe ae PROCESS CONTROL ENGINEERING 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 
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Do You Need 
High Pressure Valves 


-+- Or are you on the 
“minus side’? 





CHAPMAN CAST STEEL VALVES are 
made in gate, globe, and check types... to 
handle the most severe high-pressure, 
high-temperature services, as well 

as sub-zero operations. These 
valves are made to ASA and API 
ratings in all sizes. And on the spe- 

cial side, Chapman has everything 
needed to develop alloys and 

designs for any requirement. 


Do you have Catalog 20? 


THE 
CHAPMAN VALVE 
MFG. CO. 


INDIAN ORCHARD, MASSACHUSETTS 


YEAR, CHAPMAN WRITES NEW CHAPTERS 
IN METALLURGY AND FLOW-CONTROL 
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ATMOSPHERIC SECTIONS 
(Horizontal and Vertical) 











@ If your problem is the poor performance 


or high maintenance cost of your heat transfer 


units, consult an EFCO engineer. He will help you decide 


the changes or modifications necessary 

to get the desired performance from your 

heat transfer equipment. 

Backed by knowledge and experience, 

EFCO engineers are constantly working to produce 
heat transfer units that will give efficient 


performance and long, trouble-free operation. 


ENGINEERS & Fasricators, INc. 
P. O. Box 7395 Houston 8, Texas 








...and see for yourself 


how economical they are 


The only way you can be sure that a corrosion- 
resistant material will work in your plant is to test 
it under actual operating conditions. Laboratory 
tests will give you some idea of what to expect, but 
they don’t show the effects of the variables involved 
in production operations. That is why we have pre- 
pared standard test specimens of Hastettoy nickel- 
base alloys .. . and they are available to you with- 
out cost. 

Test these alloys yourself against the materials 
you are now using, or against others that you are 
considering using. Prove to yourself that they have 
exceptional corrosion resistance . . . high mechanical 
strength, even at elevated temperatures... and that 
thes are economical to use. We can support these 
claims with records of laboratory tests and with case 
histories of actual installations in chemical, petro- 
leum, textile, and metalworking plants over the past 
20) years. But dont take our word for it—-sce 
for yourself. 

Use the handy coupon below to order your samples 
of Hastrectoy alloys. Alloys B.C, and F are available 
in either cast or wrought forms, while alloy D is 
supplied as castings only. If the equipment you have 
in mind is to contain welded joints, be sure to advise 


us. SO that we may furnish Vou with welded samples, These standard spool ype test specimens of 


os i re ” Hana poy alloys are aratable on request, 
Havne-" and “Hastellos” are registered trade-marks © 
Union Carbide and Carbon Corporation. 


——— —— — -_—— —- _ ee Re eee 


Haynes Stellite Company, UCC, Hassison & Lindsay, Kokomo, Ind. 


q | Please send me, without obligation, the following samples of 
USE THIS HASTELLOY alloys: (Please Check) 
WROUGHT 


Trade-Mark cast 


ae tested a HANDY 0 0 0 0 0 O C 


Haynes Stellite Company COUPON Above sampies should have welded joints 
A Division of 
Union Carbide and Carbon Corporation enmnene 


ids ADDRESS 


NAME 





Varch, 1957-—-Vrtrrotetcm REFINER 








Purity That Meets the Highest Standards .. . purity 
that never varies—SOLVAY chemicals meet 
both these rigid petroleum industry specifica- 
tions—season after season ... year after year. 


Five Manutacturing Plants that are strategically 
located, in addition to a nationwide chain of 
over 200 local distribution centers — assure 
SOLVAY customers of quick, efficient deliver- 
ies—whether they order a bag or in multiple 
carloads. 


Your Individual Needs are handled by SOLVAY’S 
trained and experienced local field representa- 
tives operating out of SOLVAY’S 13 branch 
offices. Whether you're a small or large refiner 
~—you’re always sure of receiving the close, 
personal attention that best fits your particu- 
lar requirements. 


That's why — when the nation’s leading refiners 
want quality and personalized service—they 
make their first call-SOLVAY! 


SOLVAY PROCESS DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
(n] ” 61 Broadway, New York 6, N. Y. 
= mag = oo 


Boston « Charlotte « Chica nat land « Detroit - Houston 
New Orleans + New York + Phils delphi « : Pitubu gh ° St. Louls « Syracuse 


110 





V SODA ASH 
v CAUSTIC SODA 
Vv CAUSTIC POTASH 


Flake—Small Fiake—Solid—Liquid 


Vv CALCIUM CHLORIDE 


VY SODIUM NITRITE 


© Para dict 
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In four years of varied services have proven their advantages 


COMBIN-AIRE units are in use for over 
20 cooling services, operating on the humid 
Louisiana coast and the dry plains of West 
Texas and Oklahoma. Each unit has more 
than met its performance specifications. 

The COMBIN-AIRE is a combination of 
a comparatively small Hudson water cool- 
ing tower with Hudson SOLO-AIRE hot 
fluid to air exchangers housed in one inte- 
gral structure. In hot weather air to be 
used for cooling is reduced to near wet 
bulb temperature by contact with water 
near the bottom of the cooling tower. The 
cooled air is then used for cooling in the 
SOLO-AIRE units. 

In cold weather the use of water is 
unnecessary. In the above photograph of 
the integrated structure the SOLO-AIRE 
units are in the upper foreground and 
the cooling tower portion is partially ob- 


The COMBIN-AIRE unit is protected 
by United States patents 


secured in the background. In cold weather 
the shutters in the foreground may be 
opened to admit air directly to the SOLO- 
AIRE units. 

Any one or more of the following proven 
advantages may dictate the use of COM- 
BIN-AIRE for your next cooling problem. 
1. MINIMUM WATER REQUIRED. No water 

used in cold weather. No loss from 
spray or carrvover, 

NO WATER TREATMENT. Hard water, 

sea water or water containing organic 

matter may be used. 

MINIMUM PIPING. Absence of carry 

over or condensation allows installation 

adjacent to other equipment. Auxiliars 
shell and tube sub-coolers unnecessary. 

CLEAN AIR. Air reaching Solo-aire units 


is free of dust, sand and insects. 


ENGINEERING CORPORATION 





FAIRVIEW STATION HOUSTON, TEXAS 





For more than two decades HUDSON personnel have devel- 
oped equipment for heat recovery and heat dissipation. 
Present day HUDSON cooling equipment has been evolved 
through the years by constant improvements in design and 
fabrication. 


COOLING TOWERS 


Beauty and utility have been successfully combined in the 
HUDSON “TP” design. These Top Performance cooling 
towers embodying new but proven advancements in water 
cooling design. result in lower installation and operating 
costs for a given guaranteed performance. 


SOLO-AIRE EXCHANGERS 

HUDSON Solo-aire exchangers for jacket water cooling. gas 
cooling, steam condensing and hydrocarbon vapor condens- 
ing have found wide use. particularly where suitable cooling 
water is impossible or expensive to obtain. Even where ade- 
quate quality and quantity of water is available there are 
conditions under which these units have marked advantages 
over alternative cooling methods. Designs are available for 
pressures up to 5.000 pounds per square inch, 


COMBIN-AIRE UNITS 


By combining in one structure Solo-aire units with a cool- 
ing tower, HUDSON originated the Combin-aire unit. In hot 
weather, air before use in the Solo-aire units. is contacted 
with water to reduce both air and water temperature. In 
cold weather, water use is unnecessary. This device makes 
possible the use of air for low temperature cooling. allows 
use of untreated water. minimizes water consumption, and 
results in capital and operating savings. 


AUTO-VARIABLE PITCH FANS 

The latest in a long list of Hudson innovations. The auto- 
variable pitch fan controls cooler outlet temperature 
through automatic change in fan blade pitch. which in turn 
changes air volume across cooler tubes. Outlet temperature 
is closely controlled, and in a typical case horsepower con- 
sumption over the year is reduced seventy percent as com- 
pared with fixed pitch fan operation. 


ATMOSPHERIC SECTIONS 
These units are for use where water serves as cooling 
medium. They may be mounted vertically or horizontally, 
under cooling tower or submerged in water. 
ATMOsp Py 
ERic 
= OR os Wb s Rae ae §CTon., 


UNDIVIDED RESPONSIBILITY—Complete integration of facilities 
in selection, design and manufacture of cooling towers, 
water cooled atmospheric sections, and air cooled 
exchangers results in cooling systems of minimum 


first cost, minimum operating cost, and in undivided 
responsibility. ENGINEERING CORPORATION 
FAIRVIEW STATION ® HOUSTON, TEXAS 





This important new film dramatizes the story of fasteners. It BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 


delves into such common, everyday items as machine bolts, 
Export Distributor: Bethichem Steel bxpornt Corporauon 


nuts, rivets, track bolts and spikes, and also describes roof 
bolts, high-strength bolts, oil-well sucker rods, and a wide 
range of special fasteners. The film takes you behind the scenes 
in our modern fastener plants. It shows how fasteners are made, 
and explains the vital part they are playing in industry. 
“Holding Power” is in color, with sound. It is on 16mm 


r-—--—-—-—-----—— 
BLTHLEHEM STEEL COMPANY 
BETHLLHEM, PA, 

Gentlemen: 


Please send me a print of your new film," Holding Power 
I will return ut promptly, paying return postaze 


film, and has a running time of approximately 30 minutes. 
“Holding Power” is an ideal film for showing to distributors, 


consumers, and others close'y associated with fasteners. It is 


also an interesting, highly educational picture for general 


audiences. There is no charge, except for the return postage 
If you would like a print for showing, fill out the coupon, 


selecting a date well in advance, and mail it to Publications 


Approximate date wanted 


Send Print to This Address 


Department, Bethlehem Stecl Company, Bethlehem, Pa. 


BETHLEHEM STEEL | ~~ 
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One-Cote Cement 


INSULATES 


PROTECTS 
FINISHES 


in one quick 


application 


ONE APPLICATION saves valuable 
man-hours! Whether equipment is hot or 
cold ‘above 32 F), your crew simply 
trowels on the white, clean-handling 
cement to get a smooth, light-reflectent 
insulating surface. 


ONE APPLICATION assures high ther- 
mal efficiency at temperatures up to 
1000 I’. One-Cote Cement sets quickly — 
and when installed indoors requires no 
finishing treatment. In outdoor installa- 


tion, a weather- protective coating is 
recommended. 


For a cement that INSULATES — 
PROTECTS — FINISHES in one 
application, you owe yourself a thorough 
investigation of Eagle-Picher One-Cote. 
For example, one of the many plus 
advantages you will value is its rust- 
inhibitive quality — it actually protects 
your valuable equipment. Get all the 
facts, today! 








RECOMMENDED APPLICATIONS Valves and fittings + storage tanks + digesters + breechings + glass and 
ceramic kilns + stills + ovens + steamcylinders + air preheaters - hot airducts + turbines + piping 





EAGLE 
Since 1843 





THE EAGLE-PICHER COMPANY 


General Offices: Cincinnati (1), Ohio 


For greater efficiency, protection and economy, specify these Eagle-Picher products: 
Insulating Felts * Insulating Block * Blankets * Loose Wool * Mineral Wool Pipe Covering * Stalastic 
Stamastic * Insulseal * Finishing Cements « Insulating Cements * Swetchek ¢ Insul-Stic « Fireproofing Cement 


Member of Industrial Mineral Fiber Institute 
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Oil Heater Stack, Warren Petroleum Corp, 
Holliday, Texas 

Aluminum Paint: Kansas Paint & Color 
Co., Wichita, Kansas 


ee ae 8 fe 


Aluminum Paint at Warren Petroleum Corporation 
resists 400°-600° heat more than 18 months 


Although surface temperatures on this oil heater stack 
range from 400° to 600° continuously, its aluminum 
protective coating has an effective life of 18 months or 
more. Previously used paints lasted only a few days. 
Result: High-heat aluminum paint has become a stand- 
ard specification at all Warren plants. 

Special-formula, high heat aluminum paints have been 
developed jointly by ALcoa and leading manufacturers 
for use in “hot” industrial applications such as this. 
Paints made to these formulas last longer, cover better, 
stand up better under high temperatures, corrosive 
smoke and fumes. 

Alcoa does not make paint. But ALCOA Aluminum 
Pigments are used in more aluminum paints than any 
other brand. Look for the ALcoa shield on the paint 
that you buy. It’s your assurance of top quality and per- 
formance in aluminum paints--top protection for in- 
stallations throughout the petroleum industry. Write 
today for information. 
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Write us about your paint problems. Mail the coupon 
today. Free booklet tells how to paint with aluminum. 


ALCOA 6 
ALUMINUM 


ALUMINUM COMPANY OF AMERICA 





pany of America, Paint Service Bureau 
1793-C Alcoa Building, Pittsburgh 19, Pa. 





Please send your free book, Painting with Aluminum. 


Nome 
Company 
Address 


City 


-------------} 





_Are You Using The 











Factual Method of 
Sizing Control Valves 


This simplified valve sizing procedure is 
based on over 7,000 man hours of actual 
laboratory test data utilizing modern test- 


ing and measuring methods. 


TECHNICAL PAPER 








TELLS THE STORY 


Write for your copy today 





FISHER 


GOVERNOR COMPANY 


Marshalltown, lowa 
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Now wiailable through FLUOR 


The new Fluid Coking Process, perfected by Stand- 


THE ANSWER TO 
YOUR HEAVY 


FUEL PROBLEM 


il a 
ea a 
PAB He 

ae+ : she 


ard Oil Development Company, will render obsolete 
all delayed cokers. Fluid Coking does not require a 
furnace: a hot stream of finely-divided coke particles 
provides the heat and surface area required to crack 
heavy residual fractions. The process is truly con- 
tinuous and coke is taken off in one steady stream, 
almost like a fluid. Decoking is no longer necessary. 

Heavy feedstocks — atmospheric column resi- 
dues, pitches from deep vacuum distillation, feeds 
with A.P.I. gravities as low as 0° or those with Con- 
radson Carbons as high as 35% can be processed. 
Coke yields are lower than in the delayed process. 

Fluid Coking is flexible. Changes in feed and 
temperature can casily be compensated for and long 
on-stream times may be expected. Fluid Coking is 
economically attractive. Costs are less than for the 
older process and the yield of light products is 


i See 2b ie. greatly increased. 


” y Bee die 


5 UE Mi, 28D Lee 2. : °f, 2 o. - 
tpt Bes Se Ost. For details on Fluid Coking, write or call your 


Som apron cox a Sh 5 HE Ba: * Fluor representative today. 
Ren OWE 2 5 
Bu, et B dedivs. 
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NO COKE DE 
NO SLOPPY COKE oh 


Pei amen 
eosTon 
PIV i sMuhtor 
BAN FHANL ISCO 
MOUSTON 
BIRMINGHAM 
Tui oa 
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HERE’S WHY 





Flexibility through 


fl - 
3 types of operators Teflon V-ring or other 


nentitied Colladns packing, interchangeable 
se ate with bellows or doolseal. 


Interchangeable flanges Interchangeable metal 


for rating desired or interference fit 


Teflon guide bushing. 


Bubble-tight shut-off 


over countiess closures. Separable valve body. 


SOOOPOEPEEE: 


Wee 


The design and construction features shown in the 
above composite Annin valve were pioneered and 
developed by The Annin Company. They graphi- 
cally show why you benefit by the established 
leadership of Annin control valves, whether your 
process is that of a chemical plant, petroleum re- 
finery, electric or gas utility, paper mill or that of 
any industry requiring precise control of difficult 


fluids ordinary valves cannot handle. Annin valves 
are flexible in operation—Domotor, manual or 
cylinder. They have no equal in the handling of all 
types of fluids —corrosive chemicals, steam or gas, 
flashing condensates or petroleum fractions, chemi- 
cal slurry or paper pulp, at high or low temperature 
or pressure. You will profit by investigating the 
advantages of Annin control valves today! 


ONLY ANNIN MAKES A COMPLETE LINE OF SINGLE SEAT CONTROL 
VALVES FOR ALL THE PROCESS INDUSTRIES 


ANN 


Send for illustrated Catalog No. 1500-8 


THE ANNIN COMPANY 
6570 EAST TELEGRAPH ROAD, DEPT. A-12 
LOS ANGELES 22, CALIFORNIA 
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1. GILSULATE-— Easy to install 

Just pour it on, tamp it down 
and backfill. Run heat through the 
pipes (up to 520°F)...and the job 
is completed. No need to remove 
rocks from backfill; no problems of 
cramped space or multiple piping. 


2. GILSULATE—Cost Less per 
Installed Linear Foot—No skilled 
labor needed... requires no me- 
chanical sheaths, special protec- 
tive devices, or costly installation 
procedures. 








ZONE Voom weniger LABS) 3. GILSULATE— Delivers Per- 


My p- Z . : 

tic coating bended tightly to WAM Tl Ie” A manent Triple-Zone Protection— 

pipe surface This Zone is BM, re BM A US “ ‘ . 
waterproof and @ thermo! B® fi - Three tough, massive circular 

and electrical insulator 

: sheaths completely and perma- 
j ZONE 2 sintered rome SKZGS & nently protect the pipe, cut heat 
provides excellent thermal — _ , Y ‘ > 
cease ne loss down to 8% to 11% of bare 
conditions. Zone 2 is else E25 ta buried pipe. Triple-zone protects 
seu against all buried line corrosion 
ZONE 3 unconsolidoted conditions: water, roots, acid, al- 


GILSULATE particles provide ~ = ° ° 
qusciiont Ghesmel tneietion kalis, bacteria, ete. 


ond «@ high lead corrying co- 


LSULATE 


THk TRIPLE-ZONE INSULATION 
For LIFETIME PROTECTION 
Or Hot UNDERGROUND PIPES 


Full in conpon for complete details, 








American Gilsonite Company 
134 West Broadway 
Salt Loke City, Utah 


Please send me further information on GILSULATE 
NAME 

TITLE 

COMPANY 

AMERICAN GILSONITE COMPANY, SALT LAKE CITY, UTAH 


Affiliate of Barber Oil Corporation and Standard Oil Company of California 
Distributors in principal cities of United States and Canada 


ADDRESS 
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ATTAPULGUS Fullers Earth 


POROCEL Activated Bauxites 


... reliable sorptive minerals for 
petroleum and chemical processing 


WANT TO PURIFY BY ADSORPTION? 


There’s an Attapulgus or Porocel adsorbent to fit your process technique for 
removing odors, colors, tastes, moisture, acids, sulfur, fluorides and unsatu- 
rates from process liquids or gases. Materials treated in principal applications 
are: motor oils and other lubricating, specialty, and technical oils; petrola- 
tums and waxes; aviation and motor gasoline stocks; kerosene: diesel and 


heating oils; chemicals and petrochemicals. 





HAVE CATALYST OR CATALYST CARRIER NEEDS? 

Our sorptive minerals are recognized standards in desulfurization, reforming 
and isomerization systems —catalytic removal of unsaturates —conversion of 
sulfides to elemental sulfur-—fluid catalyst applications—as catalyst carrier 


in copper sweetening processes. 





WHAT DO YOU WANT TO DRY? 
We offer a wide range of reliable, thoroughly proved desiccants for drying 
air, hydrogen, carbon dioxide, hydrocarbon liquids and gases. 


SPECIAL GRADES 


Mine and plant facilities permit prompt and economical production of grades 
meeting individual customer specifications. Our laboratories and technical 
staffs are ready to assist in research, development, design and operating 


problems. Your inquiries are invited. 


ATTAPULGUS OO Clirceition** - POROCEL corrorarion 


Dept. W 210 West Washington Square, Philadetphia 5, Pa. 
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MEET CORROSION PROBLEMS 


The chemical industries are employing more and 
more Croll-Reynolids Evactors in vacuum processes 
where corrosion resistance is a major consideration. 
These steam jet vacuum units provide pressures 
ranging from a few inches to a few microns. Croll- 
Reynolds is a pioneer in the use of new construction 
materials and our engineers are investigating corro- 
sion problems continually. 

Stainless steels, Monel metal, Beryllium copper. 
Ni-Resist, PMG metal, hard lead, special bronzes. 
Hastelloy, and Ilium are but a few of the special 
metals which find their way into our equipment. 
Carbon is used extensively as a lining material, and 
many plastics including Teflon and other synthetic 
materials are used for making complete Evactors. 

Consult our engineers for high vacuum equip- 
ment carefully designed for your specific conditions, 
and constructed of materials selected for your par- 
ticular conditions. 


CROLL-REYNOLDS CO., Inc. 


Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John Street, New York 38, N. Y. 
CHILL VACTORS + STEAM JET EVACTORS * CONDENSING EQUIPMENT 
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from scrap pile 


to 


supply bin 


in 4 simple steps 


Here is a practical, inexpensive salvage program you can install 
in your own yard ...one that will cut your replacement costs 
... help simplify your parts-procurement problems. 


Now, with this well-planned Oakite reclamation program you 
can put to valuable use scrapped parts such as valves, pipes, pipe 
fittings, fishing tools, casings, rotary drills. Here's how: 


C] Remove oll, grease, dirt, paint: Small parts are 
cleaned by placing in basket... immersing in tank of 
heavy duty alkaline cleaner such as Oakite Composi- 
tion Nos. 19 or 24. Larger units are cleaned quickly 
using Oakite Steam-Detergent gun. For both soils and 
painted surfaces, use Ookite Stripper R 6 or Stripper 
M 3. Heat and Temperature depend on soils. Follow 
with clear water rinse. 


[2] Remove Rust and Scale: To facilitate inspection and 
repair, rust and scale should be removed immediately 
after alkaline cleaning. Use of an inhibited acidic ma- 
terial such as Oakite Compound No. 32 assures fast, 
thorough job... safety to metal surfaces. Follow with 
thorough rinse. 

Neutralize: A weok alkali lution will completely 
neutralize any acidic traces that may have remained in 
the pores of the metal. 


[] Rust Prevention: After ports are cleaned they may go 


into storage or repair and rebuilding may be neces- 
sary. Either way, you'll want to be sure parts stoy 
serviceable. Recommended: Oakite Special Protective 
Oil. With its unique water-displacement abilities, 
months of sofe storage is assured both in and out of 
doors. For longer periods of storage, Oakite Steel Pre- 
server fits the bill. 





Why not get complete details on the widely-used Oakite salvage 
program. Call in your Oakite Representative and let him make 
the exact recommendations to fit your problem. Or write for 
FREE Petroleum cleaning handbook which describes salvage 
cleaning procedures in detail. Address: Oakite Products, Inc., 
50B Rector Street, New York 6, N. Y. 


1 INDUSTRIAL ¢, 
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OAKITE 


Stet ee om at 
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ve 
*1Ats . marnoos * * 
Technical Service Representatives in Principal Cities of U.S. & Canada 
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BRISTOL'S “HUMAN-ENGINEERED” METAGRAPHIC RECORDER, The continuous valve-position indication, separate from 
with its easy-to-read scale, high-visibility fluorescent set-point indication, gives continuous data on control valve 
pointers and shadow-proof door has earned a reputation as _ position and process level. The high-precision, two-stage, 
the “biggest miniature in the industry”. There's no switch- _no-drift_ set-point regulator has high-capacity (3 scfm) 
ing necessary to get a reading of the control valve position. output for fast manual control in emergencies. 
PervroteuM REFINER lol. 33, 








". «the biggest little 
instrument in the industry” 


Sounds contradictory, but it’s true. Take a look at 
one of our new METAGRAPHICS mounted on a panel 
board alongside of other instruments. The Bristol 
unit stands out — seems bigger than the rest — al- 
though chances are it’s actually smaller (5” x 5%”). 
The answer is that the Bristol instruments have 
been “human-engincered”, making them easy to 


TRUE PLUG-IN SERVICE is a big advantage to the operating 
man. If trouble is suspected in an instrument, the doubt- 
ful unit can be removed and a spare plugged in in a 
matter of seconds, with no interruption in the process 
operation, no loss of air, no loss of control. 


. 


read, and clearly visible at greater distances. 

To meet the increasing need for miniature 
instruments, we didn’t simply scale down one of 
our larger recorders, we designed a completely 
new unit, creating a smaller instrument with all 
the advantages of the large one. In other words, 
the new METAGRAPHIC is a “big” little recorder. 


“Human-engineered” METAGRAPHIC records 
pressure, temperature, vacuum, flow, 
differential pressure, and liquid level 


Here are some of the advantages of the air-operated 
Metagraphic Recorders: 


SIMPLICITY . . . fewer moving parts, fewer adjustments, 
and less service required. Range changes can be made in 
seconds. 


CONTINUOUS VALVE-POSITION INDICATION .. . on 
same instrument scale as set-point scale, gives con- 
tinuous data on control valve position—makes “bump- 
less” transfer possible simply by matching pointer 
positions — no need to read actual scale values — 
minimizes reading errors — speeds operations. 


TRUE PLUG-IN SERVICE . . . provides great savings in instal- 
lation costs. Cases can be ordered and installed before 
selecting range and type of control. Instruments can be 
plugged in later or interchanged at will. This adds up to 
a big advantage to the process design engineer — he 
doesn’t need to make decisions during the design stage 
that can’t be easily changed later. ‘ 
CONTINUOUS OPERATION ... . complete unit can be 
retracted for inking pen, and for set-point and zero 
adjustment without disturbing record or control. 


Get the whole story on the “human-engincered” 
METAGRAPHICS — how they can help you get more 
accurate measurements, faster and easier. Write us 
today. The Bristol Company, 111 Bristol Road, 
Waterbury 20, Conn. 


POINTS THE WAY IN 


Instrument men call Bristol’s METAGRAPHIC Recorder 


HUMAN-ENGINEERED INSTRUMENTATION 


BRISTOL 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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bytes New Idea 
™ PERCO 


PEBBLES, like these, heated to very 
high temperatures, are used for crack- 
ing light hydrocarbons to produce 
ethylene. 


The Pebble Heater is an apparatus 
for attaining temperatures beyond 
the range of conventional tube fur- 
naces. Continuously circulating re- 
fractory balls (called pebbles) are 
heated by combustion gases by di- 
rect contact. The hot pebbles flow 
downward into a reaction chamber 
where they are contacted directly 
by the charge material. 

Phillips Petroleum Company is 
currently operating a new 30 MM 
Btu/Hr Pebble Heater at ethane 
conversions of 80% and above. 

The Pebble Heater is not limited 
to hydrocarbon processing but has 
wide application to superheating 
steam or air and the processing of 
corrosive materials. 

The Pebble Heater is available 
from Perco. Write us today for full 
information. 


PHILLIPS PETROLEUM COMPANY 
_ bE aay BARTLESVILLE, OKLAHOMA 


36 SERVICE MARK 
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The Mail Box... 


Invaluable for Students 
Vo Dh Editor: 

The section on Petrochemucals im the 
November, 1953 issue of the Prrroteum 
REFINER promises to be invaluable 
in the teaching of Chemical Processes 
Fechnology. Tf your magazine intends 
to issue this section, or others like it, 
in the form of reprints, I would appre 
ciate receiving copies. If extra copies of 
the November, 1953 article are available, 
1 would appreciate having one for my 


urrent classes 


Herman Y. Krinsky, Instructer 
Pratt [nmstitute 


Brooklyn, N. \ 


Sales Reference Use 
fo The Editor 


Niter seeing the 1953) Petrochemical 
Process Handbook as a part of the No 
vember 1953 issue of the Prrkoteum 
REFINER, we are considering offermy 
thre Petrochemical Process Handbook 
to out forcigen = orepresentatives as a 
source ob relerence provided the Pron 
ess Handbook could be obtamed sepa 
rately as a reprint. The number of re 
prints required will be approxtmuatels 
WW, and we should appreciate mt om you 
could advise us whether such a reprmt 
has been contemplated, or is available 


Carl Ro Manner, 
ait Fonxheore ¢ COUPE ANDY 
Foxboro, Massachusetts 


For Classroom Use 
bo The Editor 

1 am imterested ino the possibility of 
obtainmy 40 reprints of paves 97 to 196 
of the November, 1953) issue of the 
PerroreumMm REFINER. | would like to 
use this material in my class of sentor 
chemical engineers. Would you pledase 
inform me wm such reprints are available 


and the cost? 


Paul F. Bruins 

Professor of Chemucal knwmeerme 
Polvtechnic Institute of Brooklyn 
Brooklyn 1 


liditor's Not 

Petrochemical Process llandbooks are 
watable at $1.00 each. Write to our Re 
print’ Department for preee tor large 
quantity orda 


Fits In Beautifully 
Pee Phe Kaitos , 

I} would very much lhe to receme any 
mmber of tearsheets that vou can spare 
up to 20 of the article “DM E-Acetylen 
Recovery Solvent” by Howard, Schoch 
md Mavtorth which appeared on page 
143 of vour January issue. It fits m 
beautitully wath our recovery system as 
lesertbed in our article on Wullf Acetys 
ene Which appeared ino vour September 
ftostte 

Norman ¢ Updecratf, 
\ss't lech, Dts 
air Correlle ( CODEN Poca tay 


Loursville, Ky 





THERE’S MORE FOR YOUR MONEY: - IN 


FANALAKM 3 


”“ ANNUNCIATOR 
SYSTEMS 


Ni nnuNneclator SVsiem r offered much 4 itr 
PANAIL ARM “SO 
Examine for yourself every pi ind Component df 
e the savings you realize through standardization na let 
Hexibility that only PANAL ARM “SO , les 
Then, ev thuate dependal I\ Bevond a clse PANAL ARM 
yt) represents the ereatest value audio-visual aliurm VStel 
DV its record of dependable ser © alone 


STANDARD CHASSIS - 


isinterchangveable without re-wir - 
ing tor all types of annunciator : 
service: standard audio-visual; 
ringback: bullseyes or name 


plates; trouble or running stgnals eT! oe ew) 


lock-outs; or low drain operation 





PANALARM 
IS PROVEN! 


In hundreds of plants 
serving for many years 
Panalarm Annunciators 
have demonstrated out 
standing performance 
They have won confidence 
for the very critical part 
they play in plant opera 
tion gind safety 


PANALARM PLUG-IN UNITS 


heart of the sysqm invorporate 
é AT 2 Orporale / 


finest telephone-type relays and special 
; contact arranyeements assure sequen 
tial operation Hermetically sealed uit 


t 
able for Class I, Div. 2 locations 


SEND FOR COMPLETE MANUAL 
Ask for Catalog LOO-A 


PANALARM PRODUCTS, INC. 


6312 North Broadway + Chicago.40, Illinois 





1. FASTER MAINTENANCE. To repack 
(or change a mechanical seal), this 
shutoff ossembly is turned like a valve, 
quickly sealing tank contents from mixer. 


NO SHUTDOWNS...EVER 
...to repack these mixers 


2. SHAFT RETRACTS, squeezing a Tef- 


Any fluid mixer on a big tank sooner 
or later requires some maintenance. 
A stuffing box needs repacking. A 
mechanical seal has to be replaced. 

You can't always wait for the tank 
to be empty. You don't want to waste 
time draining the tank. 

And you don't have to do either. 

You can repack the stuffing box (or 
replace the mechanical shaft seal) ona 
LIGHTNIN Side Entering Mixer, with- 
out ever draining the tank. You can 
do it in a few minutes—under a full 
head of 5 million gallons—without 


losing a pint of product. 


ing (or seal change). Every part is 
easily accessible. 

You're always protected against 
mechanical seal failure. The LIGHTNIN 
shaft seal (optional now on side enter- 
ing mixers) is a complete “package” 
unit—quickly replaceable at any time, 
without removing the mixer from the 
tank. 

This is just ove good reason why it 
paysto specify LIGHTNINs for blending, 
treating, TEL addition, bottom sedi- 
ment control in crude storage tanks, 
and other big mixing operations. 

For quick, competent help—and 


lon gasket inside the tank between seal 
collar and mixer end cap, positively 
preventing loss of product. 


fully guaranteed results—on any fluid 
mixing job, big or small—call in your 
LIGHTNIN representative. Or write us 


3. MECHANICAL SEAL (optional) can 
be removed from shaft as a unit, for 
quick easy replacement. You can change 
seals without draining the tank and 
without dismantling the mixer. 


Lohton 
Mixers 


GET THESE HELPFUL FACTS ON MIXING 
LIGHTNIN Catalogs contain practical 
data on impeller selection; sizing; 
best type of vessel; installation and 
operating hints; full description of 
LIGHTNIN Mixers. Yours without obli- 
gation. Check and mail coupon today. 


MIXCO fiuid mixing specialists 


EASY AS CLOSING A VALVE A few 
turns of the easy-to-get-at shutoff as- 
sembly prepare the mixer for repack- 


— eer re YH 


MIXING EQUIPMENT Co., Inc. faa 


164-c Mt. Read Blvd., Rochester 11, N. Y. 


in Canada: William & J. G. Greey, ltd., 100 Miranda Ave., 
Toronto 10, Ontario. 


Please send me, without obligation, catalogs checked at left. 


[[] DH-50 ond DH-5! Lab- 
oratory Mixers 

[_] 8-102 Top Entering Mixers 
(turbine and paddle 
types) 

[([) 8-103 Top Entering Mixers 
(propeller type) 

[_] 8-104 Side Entering 
Mixers 

[-] 8-106 Condensed Cata- 
log (complete line) 

([] 8-107 Mixing Dato Sheet 

[[] 8-108 Portable Mixers 
(electric and air driven) 

() 8-502 Mud Mixers (oil 
well drilling) 

([) 8-503 Mixers for 8S&W 
Control 


Nome Title 
Company 


Address 





City 
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~~ P WE'VE BEEN reading a 

ngineering lot about an engineering 

Shortage??? 
magazine tells of the dire 


engineer supply. Last night a Houston newspaper 
carried the following ads: 


shortage lately. Almost every 


Clerk, for accountants office, 20-24 vears ave, 
5 days. ‘ , o* ere $300 
Petroleum Engineer, young, experience in 
design & development van “« ae 
High school graduate for laboring work which 
requires alert mind, 40 hours, good future. 300 
Barber wanted Only shop in town; have 
choice of 70% commission or $100 weekly.. 
Beginner stenographer, small office, light 
dictation, pleasant, 5 days....... 250) 
Chemical Engineer, shift work, no experience, 
good benefits, age up to 30 * 
Good telephone answering stenographer, neo 
experience in dictation, copy work 
Secretary for downtown office, lOO words per 
min. dictation, 50 wpm., typing, accurate 
Chemical engineer for local production work, 
good hours, and opportunities for future 
Graduate engineer, preferably electrical. Train 
for instrument work. Must have BS 
Young man, high school graduate fos 
office work. Some office work experience 
preterred but not necessary ‘2 
Me« hanical « Neinecr, hoe experpence, lor interesting 
nictal working studies, decree required. 300 


(400) 


200 


We also understand that at least four years 
of college are still required for a degree in engi 
neering. 

Readers, if there is a shortage of engineers, 
there is going to be a shortage of engineers for a 
long time under the above conditions. 

\ctually there seems to be a great deal of dis 
agreement about the shortage of engineers. Various 
magazines, engineering councils, and society of 
gans claim loudly that there is a definite shortage 
The engineers themselves are certainly not in 
agreement. Most of the engineers will admit that 
many of the engineering graduates are used in non 
engineering jobs, hence a waste of their engineer 
ing training. Most of them can remember only too 
well the lack of jobs available as recent as 1048 
and in 1950. You, too, can remember how few 
new yvraduates were added to your staff during 
these vears 

Granted that there has been a gradual merease 
in the starting salary for engineers and in salaries 
for experienced engineers. However, the salary 
increase curve does not have as great a slope as 
the cost of living index curve, Certainly with an 
engineering shortage, the engineers would expect 
a greater slope in the salary curve 


The enrollment in the engineering colleges ts 
up as high as 50 percent over the past several 
vears. In 1956 and 57 we will feel the influx of 
these new vraduates. It will be interesting to see 
what the actual engineering salary problem and 
shortage situation will be at that time, providing 
that in the meantime industry will make proper 
use of the engineer and his training. 

The magazines, councils and engineering society 
organs have a more important job to do. This job is 
one of public relations. They should do a better job of 
finding ways and means to bring engineering em- 
ploves, and the entire engineering profession, better 
recognition both economically and professionally, 


INDUSTRY STILE. has too 


much gasoline in) storage 


Still Too 
Much Gasoline =?" presently ts doing very 
little about at. In fact. re 


finers have continued to up their production rates 
until now the nation has an all-time peak of 177% 
million barrels in tanks. 

Motor fuel supply is the one disturbing influence 
to the refining industry's economic affairs. Another 
was adjusted favorably in the past several months, 
when excess stocks of distillate fuel ol were wiped 
out by cold weather in the first six weeks of 1954 
Distillate supplies started the year at 16 million 
barrels over the previous vear, but January's and 
February's weather took care of that and now 
distillate actually is under year ago amounts 

Much good to the gasoline supply situation 
could come from reduced refinery runs and gas 
oline yields during the next several months. Uf 
that can be accomplished, the oil outlook would 
he vreatly improved 

On the other hand, high rates of activity during 
March might see gasoline inventories climb te 
burdensome levels by the end of the month and 
further endanger the ecopomie outlook. Lowered 
gasoline prices have already developed in) some 
areas, and further swelling of inventories threaten 
with widespread reductions 

Gasoline stocks at the end of the third week in 
February stood at an all-time high of 1774% million 
barrels, 214% million above a vear age. \ large part 
of the gain in stocks has occurred inp California 
east of California has seen mventories merease 15 
millon over a vear ago, while California itself has 
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Just Vook at the difference... : 


FIG. 1 FIG. 2 


Figs. 1 and 2 are representative 
of results obtained in a test con- 
ducted by co major oll company 
in an crea where an abnormal 
number of sludge complaints in 
domestic heating systems were 
received. 


Fig. 1 shows a typical filter ele- 
ment os removed from one of 
the heating units after running 
on untreated fuel. Fig. 2 shows an 
element at the end of a 90-day 
test period in which the same fuel 
plus Fuel Oil Additive No. 2 had 
been used in the system. 


This, and other findings in the 
test, indicated that Du Pont Fuel 
Oil Additive No. 2 acts as an 
active sludge dispersant in con- 
centrations of 20 Ibs./1000 bar- 
rels and that its use in dirty fuel 
oil systems is generally beneficial. 




















Increase your heating oil market with 


DU PONT FUEL OIL ADDITIVE No. 2 


The prevention of filter clogging is an important If you want to insure a higher quality fuel oil for 
sales and servicing advantage . . . and customer next fall's market, why not start by giving it added 
satisfaction is becoming increasingly important in storage stability now with Du Pont Fuel Oil Addi- 
every heating oil market. One way of assuring this tive No. 2. 

Satisfaction is in the prevention of clogged filter Samples for testing in your own stocks and a de- 
screens or lines. scriptive booklet on this additive can be obtained 
To help overcome clogging, Du Pont Fuel Oil Ad- from any Du Pont Petroleum Chemicais Division 
ditive No. 2 not only retards the formation of in- representative or regional office. 

soluble residues, but also reduces the particle size 

of those residues that are formed. 


Actual field tests, of which the filter elements illus- 
trated above are a part, show also that Fuel Oil 
Additive No. 2 acts as a sludge dispersant in dirty 
fuel systems and, being ashless, burns completely 
with the fuel, — 
Better Things fer Better Living 
+ « + through Chemistry 


Petroleum Chemicals 


( NEW YORK, N.Y 27 " Phone COlumbus 5-3 
E. |. DU PONT DE NEMOURS & COMPANY (INC.) Regional } wise OMA Cobinere n tneie tee an 
ILS ) altimor . e one Tulse 55738 
Petroleum Chemicals Division * Wilmington 98, Delaware Offices: ( HOUSTON, TEXAS—705 Bank o om merce 4g Phone PReston 2857 
LOS ANGELES, CALIF 2 Ss ower § Phone MAdison 1691 

IN CANADA, Canadian Industries Limi a1oato, Ont Montreal, Que .—-Calgory, Alta 

OTHER COUNTRIES: Petroteum Cher ! port—-Nemours Bidg. , 6539—-Wilmington 98, De 
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tanked 64% million barrels more or almost 30 per 
cent of the nation’s gain. 

It is fortunate that cold weather has dropped 
supplies of distillate fuel for they now will allow 
the nation’s refiners to adjust their vields to pro 
duce more distillate at the expense of gasoline 


THE PROGRESS of man 
Ethyl Takes kind can be traced to a suc 
Lofty Aim cession of anmgne apa 

whether of principles to en 
lighten the mind or contrivances to comfort the 
body. 

The most effective of these have filled the great 
est needs in the simplest manner. How often have 
we read of a useful new device or heard an idea 
so rooted in basic logic that we exclaimed: Why 
didn't | think of that? 

Into this category falls the industrial relations 
aims of the Ethyl Corporation, recently reiterated 
at a meeting of 50 management representatives. 
The goals are so lofty as to be virtually unattain 
able in their entirety—-and here is something fine 
indeed, for no arrow ever flew higher than ‘twas 
aimed; and yet so simple and warm and human as 
to serve as a model for all that is desirable in 
employer-employe relationships. 

K:thyl’s objectives are 12: 

@ To have capable individuals available in cach 
position in the company, and to have a reserve of 
trained personnel to fill vacancies, especially at the 
management level. 

®@ To supervise and train each of these carefully 
selected individuals so that they may become in 
creasingly efficient and ready for advancement. 


@To provide each employe with reasonable 


working hours, affording sufficient time for neces 
sary relaxation. 

@ To pay each employe a wage or salary which 
is fair and commensurate with the work performed 

@ ‘To provide for each employe safe, sanitary, 
comfortable and orderly working places. 

@ To provide for each worker a feeling of se 
curity of job and income. 

@ To provide for each employe some measure of 
security against the unavoidable hazards of life. 
such as sickness, disability, death and retirement. 

@ To keep each emplove as fully informed as 
possible about the business and what the companys 
is doing. 

@ To provide each employe with an opportunits 
to express his opinions freely regarding policies. 
working conditions, and the manner in which he is 
treated, 

@ To instill in each employe pride in his job, in 
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MANAGEMENT KNOWS 
Proof of that research pays off or else 

there would be a tendency 
The Pudding to trim the huge amounts 
that are budgeted each year for that) purpose. 
Sometimes the public doesn't realize the benefits 
it derives from these expenditures which have 
hecome so common and, incidentally, increasingly 
great in the past few years. Maybe we should 
stick to the oil industry, and that is just as well 
because here perhaps as much as in any other sin 
gle industry, the public “never had it soe good.” 

Savings of nearly $1 billion a year in the cost 
of gasoline to American motorists are now in 
sight as a result of practical ways recently devised 
for making 98-octane number motor gasoline and 
of progress in automobile engine design. Author- 
itv: William M. Holaday, director of Socony 
Vacuum Laboratories in a recent talk before the 
Society of Automotive Engineers, who said that 
the potential benefits will be possible when 98 
octane number gasoline is used in automobiles 
which have engine compression ratios of 10 to 1 
and incorporate other improvements to increase 
over-all car efficiency. 

Athough the price per gallon of 98-octane gaso 
line may be higher than that of today’s fuel, be 
cause of added costs of manufacture, the cost per 
mile will be less in a car with an engine compres- 
sion ratio of 10 to 1 than the cost per mile of 
today’s gasoline in today’s car, Holaday declared. 

“In other words,” he said, “increasing octane 
number up to the 98 level is not an expensive 
luxury but rather is a means of achieving econ 
omy more miles per barrel of crude and more 
miles per dollar.” 

Much improvement in petroleum refining has 
been made in recent years by means of catalytic 
reforming, a development that has resulted from 
intensive research. The construction effort) in 
volved in raising octane number from &7, today’s 
average, to 98 is tremendous but even with this 
staring it in the face, the petroleum industry, as a 
result of research effort, holds out the prospect of 
further reductions in the cost of high octane fuels, 
Holaday pointed out. 


the business in which he is engayed, and in the 
policies of the organization 

© To give employes information about eco 
nomics and the superiority of the private enterprise 
system. 

© To cooperate with other business firms and 
other associations or organizations in telling about 
the American cconomic system 
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FOR THE LONG RUN... 


ELLIOTT Cenfrrfuga/ COMPRESSORS 


®@ Meeting the high reliability requirements 
of refinery service, Elliott blowers and com- 
pressors have aided in establishing several 
outstanding records for continuous per- 
formance of a refinery. They are recognized 
for their dependability and high avail- 
ability. Since Elliott can furnish the driver 
as well as the blower or compressor, unified 
responsibility is a further advantage. The 
centrifugal air blower pictured above is 


serving the oil industry. Similar blowers 
are handling hydro-carbon gases in the 
same refineries and are proving to be more 
reliable and less costly to maintain than 
displacement type compressors previously 
used for this service. 

For details, contact your local Elliott 
representative or write Elliott Company, 
Jeannette, Pa. 


ELLIOTT Company fi 


Se o @ a1 GeO ene 


DEAERATING HEATERS EJECTORS CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 


typical of the many Elliott blowers now 


TURBINE GENERATORS TURBINES moTORS GENERATORS 
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Industry has about run out of dollar advantages to employes. Unless there is some straight thinking on how to get closer to employes as individuals, 


there is danger of national unionization. 


UNION MERGER ASSURED, say the headlines. So... 


What Now, Industrial Relations ? 


William S. Wilcox, 


Lecturer, Rutgers University 


STATEMENTS BY two representa- 
tive executives during the past year 
are worth examining for evidence of 
an emerging purpose of the profes- 
sional Industrial Relations function: 

@°The history of industrial rela- 
tions unfolds a sorry picture of indus- 
try. continuously overtaken by events, 
caught off guard, unprepared, in crisis 
after crisis, shaping its policies all 
too frequently in terms of expediency, 
and compromise. with too little re- 
gard for principles of sound manage- 
rial policy. Even good industrial rela- 
tions programs. competently adminis- 
tered, are not enough in themselves: 
high wages and liberal pensions and 
benefits no longer assure lovalty and 
cooperation. Developments point  in- 
evitably to certain priorities, one is: 


Varch, 1951 


PivkoLeuM 


Kile INER 


An unprecedented rise in chief ex- 
ecutive’s interest: and concern in em- 
ployes as individuals. This opens up 
wide possibilities for the industrial re- 


The individual employe is no farther from the 
boss than he was 25 years ago, but the boss is 
a world away from him 


lations man. The day of platitudes, 
formulas, patterns and much person- 
nel jargon are done with. The new 
emphasis is on implementation. The 
question is: HOW do you do these 
things? HOW do you go about reach- 
ing employes as individuals?” 
Carroll kb. French, Director In- 
dustrial Relations Counselors, 
Ine. 


@ We expect personnel administra- 
tion to conduct its operations so. it 
contributes a fair invest- 
ment. Therefore the first thing that 
lop management expects of personnel 


return oon 


administration is understanding of and 
feeling for people. Personnel admin- 
istration is expected to provide a two 


See INDUSTRIAL RELATIONS, Page 228 
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40 YEARS TO MAKE THI 


In process piping where fluids may be confined at 2999 1bS. and 1050° F. super- 
heat, no one takes gaskets for granted. Down-time .//. damage to equipment... 
danger to personnel —all these are factors demagding a safe, effective seal of 
process piping joints. The new era in safe sealing began more than 40 years ago 
with the development of the Flexitallic Spiral-Wound Gasket construction. The 
Flexitallic Gasket, offering the basic advantages of low seating stress, low bolt 
stress and unusual resiliency, has found increasing application each year as a 
service became more hazardous... Each Flexitallic Gasket is engineered to 
meet specific conditions of thermal and physical shock, corrosion, vibration, 
weaving and unpredictable joint stresses. Spirally wound V-crimped plies of 
required metal with alternating plies of proper filler results in a resilient gasket 
having characteristics of a calibrated spring. Flexitallic Gaskets are at highest 
efficiency when bolted up cold at a predetermined load. For all pressure/tem- 
perature ranges from vacuum to 10,000 Ibs., from extreme sub-zero to 2000° F. 
For all standard joint assemblies. In four thicknesses for special requirements: 
.125”, .175", .250", .285”. With Teflon filler for corrosive chemical conditions. 
Write us your requirements . .. Flexitallic Gasket Company, 8th & Bailey 
Streets, Camden 2, New Jersey. Representatives in principal cities. Consult 


classified teleph6ne directory. 
® 


SPIRAL-WOUND GASKETS 
PRESSURE VESSELS AND PROCESS EQUIPMENT 


Not all spatal wound gaskets are Fiexntallie Look tor the name FLEXITALLIC 
Mamped mto the metal sgaral of ever genume Flexitallic Gasket. Look 
for Flevitallic Blue ts our exclusive blue dved Canadian ashestes filler 
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The transition skirt goes on top of the reactor of B-A’s new cat cracker. 


Star of the Clarkson Show 


With other units in supporting roles, an 8000- 
barrel-a-day Orthoflow Fluid catalytic cracker is hogging 
the limelight in B-A’s big expansion show being staged at 


the Clarkson refinery. 


The center of attraction in the major 
plant expansion program now under way 
at the Clarkson, Ontario, Canada, refin 
ery of British American Oil Company, 
Ltd. is an Orthoflow Flaid catalytic 
cracking unit 

The 8000-barrel-.-day Orthoflow 
(Model B) cat cracker ts rapidly taking 
shape and is scheduled for completion 
this summer. Other units included = in 
the program expected to be wound up 
this summer are a Vapor recovery sys 
tem, sulfur removal equipment and a 
catalytic polymerization plant. Canadian 
Kellogg Company, Ltd., is in charge ot 
the project 

The Model “B" Orthoflow being im 
stalled at Clarkson is the first m Can 
ida. It is one of two verstons of The 
Mo OW. Kellogg Company's flaid desien 
tor catalyvtn Beth 


cra kers designs ith 


PETROLEUM 
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volve single vessel construction with 
straight-line catalyst flow. The principal 
difference between them is the position 
of the regenerator which m the Model 
“A” is below the reactor and in) the 
Model “B” above it 

The Clarkson cat cracker 
ond Orthoflow Kellogg has 
British Amenecan. The frst 
the Model “A” tvp 


is the sec- 
ult feo 


Was one ol 


Caribbean Refining Begins 
New Puerto Rico Refinery 


construction has started 
on the $11 million refinery to be built 
by Caribbean Retining Company at 
San Juan, Puerto Rico The plant will 
be the first refinery in Puerto Rieo and 


Preliminary 


In other phases of the Clarkson expansion, the 
main fractionating column is lifted into place. 


is scheduled tor completion mi T9955 

The retinery will have a capacity ot 
10,000 barrels of crude oil per day and 
will produce high octane premium and 
regular prade gasoline, fuel oil, herosme, 
distillates, butane, propane and residual 
fuel. Its facilities will melude turd cata 
lytic cracking units, a catalytic poly 
merization Unt, a gas recovery unit and 
crude and vacuum distillation equip 
tent 

bligr Corpora 
wll use 


Reims built by Vhe 
thon, Lite. the refinery 
heensed by Universal Onl 


Processes 
Predicts 
Company of Chicas 

Principal stockholders of the refimery 
are Pontiac Retin Corporation, Cas 
pus Christi, Texas, Gulp Onl Corpora 
and Jo Wo Whitney & Company, 


See CARIBBEAN REFINERY, Page 235 
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Total Demand for Oils, by Months, 1952 and 1953 





(Including both domestic and export demand supplied by U. S. petroleum industry.) 
MILLIONS OF BARRELS DAILY 


All Oils 





JFMAMJJASOND 


Distillate Fuel Oil 





)FMAMJJASOND 


As we see it... 





Motor Fuel 


JFMAMJJASOND 


Residual Fuel Oil 


JFMAMJJASOND 


Supply and Demand 


Greater output of United States crude and 


natural gasoline indicated as being required. 


PRODUCERS WILL have a mar- 
ket for 6.556.000 barrels of domestic 
crude production per day in 1954, an 
increase of 97,000 barrels daily or 1.5 


over production — in 


percent actual 
1953. This is the calculation of the 
U.S. Bureau of Mines, in its annual 
forecast of demand for petroleum and 
products 

Phe prospective increase in’ crude 
output than that recorded 
in 1993. The 1953 production aver- 
aged 6,459,000) barrels daily, an_in- 
crease of 203,000 barrels or 3.2. per- 


1952 


is smaller 


cent ove 
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The predicted increase in require- 
ments of domestic crude production in 
1954 will be less than the expected 
gain in total demand for all oils 
There is forecast a market for 8,340,- 
000 barrels per day of all oils in 1954, 
317,000 barrels daily 
1955. 


for domestic crude production will be 


an increase of 
or 3.9 percent over The need 
up less than those amounts for several 


reasons 


Market Outlook. In the first place, 
the market outlook for 1954 justifies 
no net increase in stocks of crude oil 





Perrone 


and only an increase of about 8 mil- 
lion barrels or 22,000 daily in the 
stocks of refined products. Such a han- 
dling of stocks would contrast with 
results in 1953, when stocks of crude 
were virtually unchanged but stocks of 
refined products showed a large net in- 
crease of 46,525,000 barrels, an aver- 
age of 127,000 barrels daily. While 
all the crude produced in 1953 was 
used up as such, a large volume was 
converted into refined products which 
were not consumed but only went into 
storage. 

Stocks of gasoline, distillate fuel oil, 
and some other products were in- 
creased more than necessary, and the 
surpluses have tended to depress prod- 
uct prices and to jeopardize crude 
prices. Only a comparatively small 
further net increase in stocks of re- 
fined products is indicated to be de- 
sirable. If production is determined 
accordingly, it will show only a small 
increase over the unnecessarily high 
output of 1953. 


A second reason why crude produc- 
tion will not need to increase as much 
as the prospective gain in demand 
for all oils is that natural gasoline will 
become relatively more important in 
supplying the total demand. Produc- 
tion of that resource is expected to 
average 710,000 barrels daily in 1954. 
an increase of 45,000 barrels or 6.7 
percent over 1953, compared with the 
projected gain of 97,000 daily or 1.5 
percent for crude. 

Finally, an increased percentage of 
the demand for oils is expected to be 
supplied by imports in 1954, despite the 
continued rise of imports in 1953. For 
1954 it is predicted that total imports 
will average 1,096,000 barrels daily, 
an increase of 58,000 a day or 5.6 per- 
cent over 1953. The 1953 imports had 
averaged 1,038,000 barrels daily, ex- 
actly fulfilling the Bureau of Mines 
forecast of a year ago. That amount 
was 86.000 barrels daily or 9.0 per- 
cent more than imports in 1952. The 
estimated imports of 1954 would sup- 
ply 13.1 percent of the total demand 
for all oils, whereas imports of 1955 
supplied 12.9 percent. Predicted crude 
imports of 685,000 barrels daily would 
be up 41,000 barrels or 6.5 percent 
over 1953, and product imports of 
411,000 daily would be up 17,000 bar- 
rels or 4.4 percent. 


Crude runs to stills to be required 
in 1954 will average 7,156,000 bar- 


rels daily. an increase of 152.000 bar- 
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Increases seen for *54: 
Domestic crude 1.5% 


Natural gasoline 6.7% 





rels or 2.2 percent over 1953. This 
rise will be substantially smaller than 
the expected gain of 317,000 barrels 
daily or 3.9 percent in total demand 
for all oils, because of not repeating 
the 1953 over-expansion of refined 
product stocks, more production of 
natural gasoline, and higher imports 
of refined products. 

The market outlook for U. S. crude 
as described above is indicated by 
prospective domestic and export de- 
mand for the various petroleum prod- 
ucts, including motor fuel, kerosine, 
distillate fuel oil, residual fuel oil, and 
other items. 

The predic ted increase of 317,000 
barrels per day or 3.9 percent in total 
demand for all oils, to 8,340,000 daily 
in 1954, would be nearly the same as 
the gains recorded in the past two 


Demand for Motor Fuel, by Years 


Total, domestic, and export demand supplied 
by U. S. petroleum industry. 
(Source: U. S. Bureau of Mines, except Nov.- 
Dec., 1953, estimated.) 
THOUSANDS OF BARRELS 


Domestic Experts 


Total | Daily 


} Total Demand 


Year | Annual | Daily Total Daily 





79,949 219) 37 
MN,14N 243 
108,945) 208) 


13,650 
9,142) 25 
15,678) 


1918 93,599 256 
1919 97,79 268 
1920 | 124,623 340) 


13,363] 
14,362 
21,004 
29,151 
31,684 
43,769 
44,951 
53,412 
62,059) 


65,575) 


1921 30,20 357 116,840 32 

52,1; 417; 137,770 377) 
1923 | 5,556 536 174,462 47s 
1924 225.7! 617 196,586 537 
1925 204.4; 724 232,745 63S 


2x, 12S 735 
305,367) 837) 
SASAKI) 926) 
328,878) 1,049) 
397,609) 1,089 


1926 311,897 S54 
1927 350,318 on 
1928 | 392,293 

1929 | 444,937 

1930 463,184 

1931 453,550 24 
1932 | 129 377,791 
1933 | S| 1,123) 380,494 
1934 35,025 190 410,339 
1935 434,810 


45,716) 
35,434) 
20,321 
24,686 
30,613) 


407,543) 1,117 
1,032 
1,042 
1,124 


1936 | 451,06 
1937 557,65 f 519,352) 
1938 473, 57 523,003 
1939 . f 555,500 
1940 614,867 589,490 


28,646) 
38,306 
50), 109) 
44,638) 
25,377) 


27,083) 
35,097) 


667,505 
5x0, 110 
5fis, 238 
632,482 
696,333 


1941 | 04,58N 
1942 24,207) 
1943 | 619,815) 
1944 733,019) 
1945 | 784,392) 
780,751 
842,464 
Os 572! 
953,000 
1,019,011) 


51,577 
100,537 
58,059 


735,417 
795,015 
871,270 
913,713) 
994,290 


45,354) 
47,449 


1946 
1947 
1948 | 
1949 
1950 | 
40,136 
37.0% 
37,000 


1,091,951} 
1,156,505 


1,227,276 


1,132,087) 
1,193,545 


1,265,176 


1,325,000) 3,430 1,294,000 31,000 
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Demand for Principal Products, by Years, 1945-1954 
(Total, domestic, and export demand supplied by U. S. petroleum industry) 


Motor Fuel 
THOUSANDS OF BARRELS DAILY 


TOTAL —> 2,149 


DOMESTIC 











1950 


Distillate Fuel Oil 
THOUSANDS OF BARRELS DAILY 


TOTAL —> 711 
DOMESTIC—> 


EXPORT —» 


Residual Fuel Oil 


THOUSANDS OF BARRELS DAILY 


TOTAL —+ 1,466 
DOMESTIC 


1948 


Demand for Distillate Fuel, by Years 
Total, domestic, and export demand supplied 
by U. S. petroleum industry. 

(Source: U. S. Bureau of Mines, except Nov.- 
Dec., 1953, estimated.) 
THOUSANDS OF BARRELS 


Exports 


Total | Daily 
8,782) 24 
11,424 31 
14.506 40 
16,249, 44 


Domestic 


Year " Annual | Daily 


Total Demand 
! 
| 


| 
Total | Daily | 





73,853 202 
76,172) 209) 
89,330) 245 
102,277; 280) 


65,101 178 
64,748, = 177/ 
74,824 205) 
w6,028| 236) 


102,757| ant! 
116,841] = 320 
117,449 322) 
134,973} 370 
160,851) 439! 


123,205) 337] 
146,970 403) 
147,000 403 
146,993 
179,991 


20,448) 56 
30,129) 2 
2°,641) &I 
32,020, &N 
19,140) 52 
189,749 | 

207.236 
233,067 
252,811) 


259,580 


172,424) 473 
1x5.661) 500) 
205,110 570) 
20,320) $72 
226,084) 619 


16,925) 46 
21,575; 54 
24,057) 68 
43,491) 119 
33,496, 92 


272,381 
325,150 
341,869 
341,573 
407 53% 


242,894) 665 
208,273 BI7 
340,576) 930! 
329,275 wr 
394,bA5| 1,082 


20,487) SI 
29,877) 82 
21,293) 58 
12,295) 34 
12,653) 35 
1,230) 
1,309 
1,344) 


471,657 
512,562 
522,610 


449,102 
475,987 


40,577 


22,555; 62 
33,875, U2 
32,033) 84 

| | 
580,000) 27,000) 74 


553,000 1,515 


Ix 


1562 _!.625 


1950 1951 


Demand for Residual Fuel Oil, by Years 
Total, domestic, and export demand supplied 
by U. S. petroleum industry. 
(Source: U. S, Bureau of Mines, except Nov. 
Dec., 1953, estimated.) 
THOUSANDS OF BARRELS 


| Total D d D Fuports 





Year | Annual | Daily| Total | Daily! Total | Daily 
1,212 
4,130) 
14,009 
12,049 


1932 
1933 | 
1034 
1935 


250,268 64) 290,056 = 653) 
265,006) 744) 25 
279,646) 766) = 205,! 
293,394) 4] 280,005 


1936 322,319) BAI 
1937 F | 934) 325,514! 
1038 q 5. mau 201,833 
1939 : 3) 034) 323,488 
1940 356,272} 973) 340,163 


307,584) 14,435 
15,404 
17,020 
17,485 
16,109 


14,014) 
12,005 
14,54 
12,536 
11,609 


1941 397,536 
1942 417,792 
1943 451,002 
1944 524,556 
1935 535,092 


1,089) 383,422 
1,145) 405,697 
1,320) 
1,433} 41 
1,466) $23,423 
4, 18%) 
10,625 
13,011) 
12,641) 


16, 22% 


1916 217) 1,340 480,029 
1047 5 ° | $18,510 
1948 SISA ms Hs 
1449 5 ani 
Ww 570,021) 554,703 
54,321) 
5A 
550,557 


25,400 
27,921) 
26,415) 


593,320 
5a2, S06 
56,272 


" 
1952 
1953 
1954 | 

5 


| 
581,000 563,000 18,000 





Demand for and Supply of All Oils, Crude Oil, Motor Fuel, Kerosine, Fuel Oils and Lubricants 


(Sources: U. $, Bureau of Mines except November and December, 1953, from American Petroleum Institute.) 


THOUSANDS OF BARRELS 


ITEM 


Year 
1952 


| Year 
1953 


Diff. 
52-53 


ITEM 


Year 
1952 


Year 
1953 


% Diff. 


52-53 





ALL OILS 
Domestic Production, Total 
(Daily Average) 
Crude Petroleum 
(Thaily Average) 
Natural Gasoline and Benzol 
(Daily Average) 


Total 

(lhaily Average) 

Crude Petroleum 
(Daily Average) 

Refined Product 

(Ihaily Average) 


Imports 


Changes in Stocks, All Oils 
(daily Average) 


Stocks, Beginning of Period 
€ rade Onl 
Ketined Products 
Natural Gaeoline 

Stocks, Fad of Perwd 

(lhavs Supply) 

Crude Onl 
Retined Products 
Natural Gasoline 


Total 
(Daily 
Exports Total 
(Daily Average) 
Crude Petroleum, Total 
(luily Average) 
Refined. Products, Total 
(Daily Average) 
Domestic Demand, Total 
(Daily Average) 


Demand 
Average) 


2.513.733 
6.5658 
2.280. 5:6 
6.246 
22:5. 897 
612 


3458 


2.600.331 





+W61% 
+ LP) 


12,269 


2.9284: 30 


125,580 
444 
2.783.029 
7625 





CRUDE PETROLEUM 
Supply: 
Domestic Production, Total 
(Daily Average) 


Imports, pn il 
luily Average) 
Change in Stocks 
(Daily Average) 
Domestic Crude 
KF oreign Crude 


“Stac ks, Heginning of Period 
Domestic Crude 
Foreign Crude 
Stocks Bnd of Period 
(Duy. Supply) 
Domestic ¢ ona 
Foreign Crude 


Total 
(Daily 


Supply, 
Average) 


Demand: 
Runes to Stille, Total 
(Daily Average) 
Domestic Crude 
huily Average) 
Foreign Crude 
(Daily Average) 


Total 
(Daily 


Exports, 
Average) 


Transfers to Fuel Oi Stocks 
(Daily Average) 


and Losses 
Average) 


Used as Fuel 
daily 


Total, All Crude 
laily Average) 
Domestic Crade 

(Duily Average) 
Foreign Crude 
(Daily Average) 


Demand, 





2.280.836 
6.256 
200,591 


573 
+16,145 
+ 14 
+13.145 
+ 3.000 
255,783 
250.480 

5.303 


2,483,282 


6.785 


2.441.259 
6.670 
2.2535, 108 


2.483.282 
6.785 
2.276 Gul 


2.357.481 
6.499 


2:35.1188 
644 


374 
1 
2,394 


271.928 
263.625 

8.303 
271.554 


261 2:1 
10.323 


2.502.043 
7,104 


474 
"7 WH 
323,278 
6.365 
2333, 106 
639 





19,021 
Hy 


7.745 


8.805 
24 


592.943 
7.194 
2.350.875 
6.465 
233.068 
639 


2,020 


38.4 
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KEROSINE 
Production, Total 
(Daily Average) 
Percent Vield from Crude 


Change in Stock« 
(Daily Average) 


HKeginning of Period 
End of Period 
(Day« Supply) 


Stocks 
Stocks 


Total 
(Daily Average). . 
Exports, Total 
uily Average) 
Demand 
Average) 


Demand, 


Domest 
(Daily 


22 
124.586 
440 


120,514 
355 


MOTOR FUEL 
Production. Total 
(Daily Average) 
Refinery Gasoline, Total 
(Daily Average) . 
(Vield from Crude) 
Natural Gasoline. Etc 
(Daily Average) 
Benzol 
Less sale of L.P.G 
Less Transfers Cycle Prods. 
Less Exports. Losses, Etc 


Potal 
(Daily Average) 


Imports, 


Change in Stocks. . 
(Daily Average) 


Stocks, Beginning of Period 
kinished Gasoline 
Natural Gasoline 

Stocks, End of Period 

(Days’ Supply) 
Finished Gasoline 
Natural Gasoline 

Total 
(Daily Average) . 
Euperts Total 

(Daily Average) . 

Domestic Demand 

(Daily Average) . 


I Jemand. 


1.192.097 

| 3,257 
| 1,052,018 
| 2.574 
4% 

223.515 

611 

382 

79.708 
4,110 


1.761 
5 


+293 





.291,920 


3.539 
146.901 
4,142 
4 
242.565 
664 


7.071 
+ 74 


135,599 
127.742 
7.807 
162.670 
46. 

150 401 
12.269 


265 > 176 
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DISTILLATE FUEL om. 

Production, Total 

(Daily Average)... . 

Percent Vield from rude 

7 rransfers from Crude 

( daily Averi age) 
Imports. Total 
(Daily Average) 


Change in Stocks 
(Daily Average) 
Stocks, Beginning of Period 
Stocks, End of Period... . 
(Days’ Supply). 


Demand, Total. 
(Daily Average) . . 
Exports. Total 
(Daily Average) 
Domestic Demand 
(Daily Average) 


1.459 
20.8 


1,996 
5 


4,107 
rr 

+ 16.084 
+ 44 
99,582 


115,666 
80.8 


522.610 








RESIDUAL FUEL OIL 
Production. Total 
(Daily Average) . 
Percent Yield from Crude 


Tranciere from C rede. 

(Daily Average) 

Imports, Total 
(Daily Average) 
Change in Stocks. . . 

(Daily Average) 
 Stex ks, Beginning of Period. 
Stocks, End of Period : 

(Days’ Supply) 
Demand, Total ; 
(Daily Average)... . 
E xports, Total. . 

(Daily Average) 
Domestic Demand . 
(Daily Average). 


1,240 
1k 6 


6.343 
17 
128,479 
351 

+ 5,853 
16 


5.749 
16 


133.789 
367 
+833 
+ 3 


48.706 
49.542 
40.8 


586 272 
1.606 
26.415 
72 

559.8. 57 
1.534 








LUBRICANTS 
Production. Total 
(Daily Average) ne 
Percent Vield from trude. : 


c hange in Stacks ; 
(Daily Average) . 
Stoc ~“y Reginning of Period. 
Stocks. End of Perioc : 
(Days’ Supply). . 


Total. . 
(Daily Average)... . 
Exports. Total 

(Daily Average) 
Domestic Demand 
(Daily Average) 


Demand 


PrerTROLEUM 


9617 
11,021 
74.5 
54.196 
148 
16,037 


44 
38,159 
104 
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Supply and Demand... 





Demand for All Oils, by Years, 1945-1954 


Total, domestic, and export demand supplied by U. S. petroleum industry 


THOUSANDS OF BARRELS DAILY 


6,143 


TOTAL —> 5,358 §,331 


1946 1947 1948 


years. Demand for all oils averaged 
8,023,000 barrels daily in 1953, an 
increase of 311,000 daily or 4.0 per- 
cent. It averaged 7,712,000 a day in 
1952, up 237,000 barrels or 3.2 per- 
cent. 


Exports Decline. ‘The prospective in- 
crease in total demand will be held 
down by further loss of export busi- 
ness, which showed a decrease during 
the past year. Total exports in 1954 
will average 310,000 barrels daily, a 
decrease of 88,000 barrels or 22.3 per- 
cent, it is estimated. 

That would almost duplicate the 
post-war low of 305,000 barrels daily 
set in 1950, after which exports re- 
covered some in 1951 and 1952. Crude 
oil exports are virtually vanishing. 
They are estimated at only 33,000 bar- 
rels daily for 1954, down about 40 
percent from the 54,000 daily of 1953 
and comparing with 73,000 a day in 
1952. Refined product exports are es- 
tumated at 277,000 barrels daily in 
1954, a decrease of 67,000 barrels or 


6,812 


6,130 


1949 1950 1952 


Domestic demand for all oils will 
average 8,030,000 barrels daily in 
1954, it is forecast. That would be a 
little more than the total (domestic 
and export) demand in 1953. It would 
be 405,000 barrels a day or 5.3. per- 
cent more than domestic demand of 
1953. This increase would be similar 
to that recorded last year, The 1953 
domestic demand of 7,625,000 barrels 
daily was 349,000 barrels or 4.8. per- 
cent than in 1952. These in- 
creases of around 5 percent per year 
for 1953 and 1954 are about normal, 


more 


although smaller than for some of the 
postwar years. 

Of the prospective total demand for 
8.340,000 barrels of oils per day in 
1954, the expected total exports of 
310,000) daily would represent only 
3.7 percent and the domestic demand 
of 8,030,000 a day 96.3 percent. 


Total demand for motor fuel will 
average 3,630,000 barrels daily in 
1954, according to the forecast. That 
would be an increase of 164,000 bar- 
rels or 4.7 percent over 1953. It would 





barrels daily, up 205,000 a day or 6.3 
percent over 1952. 

The prospective increase will be 
held down by an indicated decrease 
in exports. Those shipments are fore- 
cast at 85,000 barrels daily, down 
19,000 a day or 18.2 percent from 
1953, after increasing slightly during 
1953. Domestic consumption of motor 
fuel in 1954 is forecast at 3,545,000 
barrels daily, up 183,000 barrels or 5.4 
percent. In 1953 it averaged 3,562,000 
barrels per day, an increase of 202,000 


Demand for All Oils, by Years 
Total, domestic, and export demand supplied 
by U. S. petroleum industry. 
(Source: U. S. Bureau of Mines, except Nov.- 
Dec., 1953, estimated.) 
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be a relatively smaller increase than 
that of the past year. The motor fuel 
demand in 1953 averaged 3,466,000 


19.6 percent. The 1953 product ex- 
ports of 344,000 barrels daily were off 
19,000 barrels or 5.2 percent from 1952. 
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U. S. Petroleum Supply and Demand 
(Source: Data from U. S. Bureau of Mines, except November and December, 1953, estimated) 
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barrels or 6.4 percent over 1952. U. S. 
consumption of motor fuel is now in- 
creasing less sharply than heretofore 
mainly because the number of motor 
vehicles in use is showing smaller an- 
nual gains. 

Total demand for distillate fuel oil 


1954, an increase of 187,000 barrels 
or 11.0 percent over 1953, the forecast 
indicates. While this would be a sharp 
increase, it would be an abnormal 
gain, caused by unexpectedly low de- 
mand in 1953. The demand in 1953 
averaged 1,432,000 barrels daily, an 
increase of only 31,000 a day or 2.2 
percent over 1952. Holding down the 
use of heating oil in 1953 was the 


lingering of mild weather late in the 
year. 


Kerosine demand shows trends sim- 
ilar to those for distillate fuel oil. 
Total demand for kerosine in 1954 
will average 373,000 barrels daily, an 
increase of 25,000 a day or 7.1 per- 
cent, In 1953 it averaged 348,000 bar- 
rels per day, down 14,000 daily or 3.9 
percent from 1952. 


will average 1,589,000 barrels daily in 


Forecast of Petroleum Demand and Supply in 1954, Compared with 1953 and 1952 


(All data from U. S. Bureau of Mines except November and December, 1953, estimated with aid of American Petroleum Institute reports.) 
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Motor Fuel, Total Demand 
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Kerosine, Total Demand 
(Daily Average) 
Domestic Demand 
(Daily Average). 
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(Daily Average) 
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Distillate Fuel Ot}, Total Demand 
(Duily Average) 
Domestic Demand 
(Duily Average) 
Exports 
(Daily Average). 
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Residual Fuel Oll, Total Demand 
(Daily Average) 
Domestic Demand 
(Daily Average) 
Exports 
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* Includes crude of! used ax fuel and lost in handling, liquetied gases, petroleum coke, asphalt, road oil, etc., and refinery losses. 
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UNITED STATES FOREIGN OIL TRADE 


EXPORTS VS. IMPORTS 
(THOUSANDS OF BARRELS DAILY) 


As we see it... 

















1952 


Exports and Imports 


Pattern of rising dependence on oils imported 


in the U. S. likely to continue. 


PHE U.S. WILL have a rising de- 
pendence on imported petroleum over 
the next few years as an outgrowth 
of the expansion of oil production 
abroad, particularly in the Middle 
East, and the surplus of ocean tankers 
and resulting low shipping rates. At 
the same time, the need for U. S. pe- 
troleum exports can be expected to 
continue to decline. 

The nation has been a net importer 
of crude oil and refined products 
since 1947, and the margin of im- 
ports over exports has widened each 
year. There are no present indications 
that this pattern wil! change in the 
immediate future years. The market 
for U. 5S. crude oil exports is rapidly 
coming to an end with the comple- 
tion last year of the all-year pipe line 
from Alberta to eastern Canadian re- 
fineries. Canada is approaching self 
sufficiency in petroleum and is be- 
coming an exporter to the U. S. 
West Coast. 
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World need for U. S. refined pe- 
troleum products has declined stead- 
ily in the postwar years with the ex- 
pansion of refinery capacity abroad. 
While in recent years there has been 
a strong demand for aviation gasoline 
and lubricants, erection of refining 
units abroad promises to reduce this 
market also. 


Expansion limited. ‘The pattern of 
growing imports and decreasing ex- 
ports has limited the expansion of 
the domestic industry, and the con- 
tinuation of the trend could produce 
more serious hardships in the form of 
a downturn in drilling rates and a 
resultant decline in additions to U, S. 
underground reserves of petroleum. 
The 1954 forecast of the U.S. Bureau 
of Mines places total demand at a 
3.9 percent gain over 1953, but the 
demand for domestic crude oil is only 
expected to show a gain of 1.4 per- 
cent. Imports in 1954, according to 


this forecast, will increase by 5.6 per- 
cent to a new record of 1,096,000 
barrels daily, while exports are ex- 
pected to drop 22.3 percent from 
1953 to an average of 310,000 bar- 
rels per day. 


Middle East benefits. Continued in- 
creases in U, S. imports of petroleum 
have resulted from the fast growth of 
production in foreign areas, notably 
the Middle East, where the avail- 
ability of petroleum has far out- 
stripped the expansion in demand. 
While the Eastern Hemisphere is the 
primary market for Middle East oil, 
crude oil imports to the U. S. from 
the Middle East last year averaged 
220,000 barrels daily, a rise of 42 
percent over 1952, and such imports 
represented 21 percent of the total 
U. S. crude and product imports of 
1,038,000 barrels daily, 

While growth in production was 
the important factor in larger Mid- 
dle East imports to the U. S., a sharp 
drop in world tanker rates, most 
favorable to Middle East producers, 
has played an almost equally impor- 
tant part. The large postwar tank 
ship construction program outpaced 
the demand for bottoms during 1952, 
and as the surplus of available ships 
mounted, rates plunged downward. 
The charter rates for foreign flag 
dirty tankers in 1952 averaged former 
U. S. Maritime Commission rates 
plus 50 percent for the Persian Gulf- 
U. S. East Coast movement, and in 
1953 these rates dropped to USMC, 
minus 50 pereent. Rates for foreign 
flag dirty tankers in the Caribbean 
to U. S. East Coast service in the 
same two years dropped from USMC 
plus 55 percent to USMC minus 34 
percent, and the rates for American 
flag tankers on the U. S. Gulf to 
U. S. East Coast run declined from 
USMC plus 62 percent to USMC 
minus 28 percent. 

In terms of delivered prices of 
crude oil, the sharp tanker rate de- 
cline means that currently Persian 
Gulf 36 gravity crude oil can be de- 
livered to the U, S. East Coast (in- 
cluding duty) for $2.96 per barrel, 
based on Ras ‘Tanura posted prices). 
The delivered price of Venezuelan 
36 gravity crude to the same destina- 
tion is now $3.25 a barrel, and similar 
gravity crude from West Texas can be 
delivered for $3.26. Persian Gulf crude 
now has a 30 cents a barrel price ad- 
vantage over West Texas oil on the 
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UNITED STATES OIL EXPORTS 


THOUSANDS OF BARRELS DAILY) 








1953 1954 
tw 


UNITED STATES OIL IMPORTS 


(THOUSANDS OF BARRELS DAILY) 


Total 31! 
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U. &. Exports of Crude Olli and Refined 
Products, by Years 


(Source: Bureau of Mines, except Nov.-Dec., 
1953, estimated.) 
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U. $. Imports of Crude Oil and Refined 
Products, by Years 


(Source: Bureau of Mines, except Nov.-Dec., 
1953, from API) 
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East Coast and a 29 cents a barrel 
advantage over Venezuelan crude. 

In 1952, when higher tanker rates 
were in effect and crude oil postings 
were 25 cents a barrel lower in the 
three areas, Persian Gulf crude was 
$1.05 a barrel higher delivered to the 
U. S. East Coast than West Texas 
crude, Venezuelan crude in 1952 was 
4 cents per barrel cheaper than West 
Texas crude, compared with 195% 
when Venezuelan crude had only a | 
cent a barrel price advantage over 
U.S. West Texas. 


Over-all effect has been that sine 
1952 delivered prices of Persian Gulf 
crude has declined $1.44 per barrel, 
while Venezuelan crude prices have 
dropped 6 cents a barrel, and West 
‘Texas crude has decreased by 9 cents 
a barrel. 

Barring any sharp increases in Mid- 
dle East royalties, production costs of 
Persian Gulf crude will continue to 
be lower than for U. S. or Venezue- 
lan producers, and the Middle East 
produced crude can be expected to 
have a decided price advantage as 
long as current tanker rates continue 
Various forecasts of tank ship avail- 
ability over the next four years indi- 
cate an expanding surplus annually 
of available ships over the peak win- 
ter requirements, indicating con- 


tinued pressure on world tanker rates. 


The world petroleum tanker fleet 
at the end of 1953 amounted to 21.- 
964,000 according to 
Lloyd’s Register of Shipping, and 
represented 24 percent of the aggre- 
gate of all steam and motor vessels. 
In 1952 tankers made up 22 percent 
of the world fleet, and in 1939 they 
amounted to 17 percent of the total. 

There that 
point to continued high U.S. imports. 
The policies of the Eisenhower Ad- 
increased 


gross tons, 


are other incentives 


ministration have urged 
imports to the U. S. and specifically 
the recommendations of the Presi- 
dent’s Foreign Economic Policy ( Ran- 
dall) Commission propose a step-by- 
step lowering of U. S. tariff barriers 
and liberalizing trade policies. Also, 
administration leaders in Congress 
have proposed that special income 
tax credits be given U. S. firms oper- 
ating abroad, as an incentive for fur- 
ther investment of U. S. dollars in 
foreign areas by private business. 
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INDEX OF WHOLESALE PRICES 
1947—-1949 — 100 


ALL COMMODITIES 


As we see it... 





a PETROLEUM 


& PRODUCTS 


Petroleum Prices 


Some unsteadiness is being shown as supplies 


threaten to exceed over-all petroleum demand. 


PRICES OF PETROLEUM and 
petroleum products showed some un- 
steadiness in the months of 
1953 and early 1954, and it is uncer- 
tain what their trend will be this year. 


closing 


It appears at present that the two 
separate waves of inflation following 
the end of World War II and at the 
beginning of the Korean War, re- 
spectively, have about spent  them- 
selves. Prices in general, including 
petroleum prices, have been for 
two years leveling off on the high 
plateau they reached in late 1951. For 
commodities in general, prices have 
slipped a little from 1951, but lately 
have shown some recovery. For petro- 
leum and petroleum products in the 
aggregate, prices in the latter half of 
1953 reached their highest point since 
the end of World War II, following 
the crude price increases of mid-1953, 
averaging about 25 cents a barrel. 


After that crude raise, prices of 
petroleum products increased 
proportionately, to compensate refin- 
ers for the higher cost of their raw 
material. But in recent months the 
prices of the products slipped appre- 


were 
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clably, especially motor fuel prices, 
including prices of natural gasoline. 
Putting pressure on gasoline prices 
were the relatively large increases in 
stocks of that product, beginning early 
in the fall and continuing to now 
U. S. stocks of refined products 
showed a net increase of approxi- 
mately 51 million barrels in 1953. For 


index of Wholesale Prices 
,All Commodities vs. Crude Petroleum and 
Petroleum Products.) 
Source: U. S. Bureau of Labor Statistics, 
1947-1949 = 100 


Al | Crude 


Com- | Oia 
modities| Products, 


| All Crode 
Com- Oud 
YEAR modities Products 


[cummed 

1946 787 |) «663 
1947 wna | 

1939 51.3 1948 wie 

1940 49.1 1949 } #02 

! 2050 103.1 


114.8 
111.6 
110.0 
110.8 


1941 | 560 1951... 
1942 58.7 1952... 
1143 614 1953 Eat, 
1044 62.7 1954 Jan 
1945 |} #24 | 





1954 no large net increase in stocks 
of crude or products is considered 
essential, and if such an increase 
should occur, it undoubtedly would 
tend to depress prices 


Costs Conform. Prices of petroleum 
and petroleum products very closely 
conform with the trend of the prices 
of all commodities in the aggregate, 
as shown on a chart and in a table 
herewith. At times the index of petro- 
leum prices has been a little under 
the index for all) commodities, at 
times nearly the same, and sometimes 
a littl above it. In 1951 and 1952, 
petroleum prices were frozen at levels 
that were low in relation to other 
prices. In) 1953) oil prices were in- 
creased and went a little higher rela- 
tively than prices of other commodi- 
ties, with the latter showing some de- 
cline. As 1954 began, petroleum 
prices were about 16 percent above 
their average level of 1947-1949, while 
wholesale prices of all commodities 
are about 11 percent above the 1947- 
1949 average. 


As stated before, the index fo pe- 
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troleum has stuck very close to that 
for all commodities since World War 
II, and while the two curves have di- 
verged some during the past half year, 
they are even now heading toward 


each other, oil prices sagging some 
and other commodities improving 
some. Of course, the trend for all 
commodities is the predominant curve, 
and its future course will largely de- 
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1 Frosen at Ort. 1, 1941 level. 2 Penn. grade raise 

nted. *No change; price frozen. * Raise granted by 
IPA. ® Oil prices decontrolled July 25, 1946. 
price frozen at Jan. 25, 1951, lew 
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termine that of petroleum prices. If 
commodities in general continue 
steady around present levels, then 
petroleum prices should do likewise, 
provided the industry keeps supplies 
reasonably in balance with demand. 

Crude prices in the U. S. now aver- 
age about $2.78 per barrel, the high- 
est since 1920, when they averaged 
$3.07. With exception of the 1920 
price, the present price is the highest 
for over 80 years, or since 1872. 

In 1951 and 1952 crude prices were 
frozen because of the Korean War 
and averaged about $2.53 per barrel. 


. Early in the Eisenhower administra- 


tion, prices were de-controlled, and 
promptly, on February 16, 1953, crude 
prices were increased in Pennsylvania 
and in California. In the Mid-Conti- 
nent, crude prices remained un- 
changed for four months and then on 
June 15, 1953, were raised about 25 
cents a_ barrel. Oklahoma-Kansas 
36-36.9 gravity crude, a typical oil, 
was raised from $2.57 to $2.82 per 
barrel. Because of these increases, the 
average price of crude in the U. S. in 
1953 was about $2.67 per barrel, com- 
pared with $2.53 in 1952 and the 
present average price of about $2.78. 


U. $. Average Prices of Crude Oil at Wells 
and Gasoline in 50 Cities, by Years 
Sources: Crude prices from Bureau of Mines 
except 1953 and Jan., 1954, estimated; gasoline 
prices from The Texas Company via API. 
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1951 1952 1953 


Stocks of Oils 


Petroleum industry must be on guard after 
heavy stockpiling during year just passed. 


IN 1954 THE U.S. oil industry will 
need to keep close watch on stocks 
of crude oil and refined products, lest 
they 
heavy stockpiling of gasoline and dis- 
tillate fuel oil in 1953. 

Demand and supply outlook for 
1954 calls for no net increase during 
the vear in stocks of crude oil and 


become excessive, following 


only a relatively small net) increase 
in stocks of refined products. In_ its 
forecast for 1954, the U. S. 
of Mines indicated that the industry 
should not find it necessary to make 


Bureau 


any net change during the year in 
stocks, and that there might 
reasonably be a net increase of only 
8 million 22.000 


crude 


barrels, o1 barrels 
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daily, in stocks of refined products 

‘These implications 
along with estimates that in supply- 
ing the prospective demand for oils 


were made 


in 1954, there would be increases of 
6.5 percent in crude imports, 4.4 per- 
cent in product imports, 6.7 percent 
in natural gasoline output, 2.2 per- 
cent in erude runs to stills, and 1.5 
percent in domestic crude production 

If the industry should step up im- 
ports, domestic production, and runs 
to stills more sharply than those per- 
centages, the result would be surplus 
supplies of crude and products and 


unnecessary increases in stocks. 


Crude stocks showed practically no 
net change in 1953 and the 271,554.- 


000 barrels held at year’s end repre- 
sented 38.2 days’ supply, based on 
demand for crude in 1953. The same 
amount of stocks at end of 1954 
would equal 37.5 days’ supply at the 
predicted rate of demand in 1954. 


Refined products stocks at end of 
1953 aggregated 440,544,000 barrels, 
an increase of 46,525,000 barrels or 
11.8 percent over the end of 1952. 
Motor fuel stocks of 162,670,000 bar- 
rels at end of 1953 were up 27,071,- 
000 barrels or 20 percent and equalled 
16.9 days’ supply against 41.6 days’ a 
year earlier. 


Distillate fuel oil stocks at cnd of 
1953 totaled 115,666,000 barrels, up 
16,084,000 16.1 percent, 
and equaled 80.8 days’ supply com- 
pared with 71.1. 


barrels on 


Kerosine stocks of 29,415,000 bar- 
rels were up 2,573,000 barrels or 9.6 
pereent and equaled 84.5 days’ sup- 
ply against 74.1. Residual fuel oil 
49,542,000 barrels or 30.8 
days’ supply were nearly the same as 
barrels or days’ 


stocks of 


a year earlier, in 


supply 


U. S. Stocks of All Oils and Crude Oil 


(Source: Bureau of Mines, except Nov.-Dec., 
1953, estimated.) 
THOUSANDS OF BARRELS 


ALL OILS 


CRUDE OIL 
END OF } Days’ | | Days’ 
YEAR Barrels Supply | Barrels Supply 
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enough capacity to meet maximum 
anticipated demands, with more than 
sufficient in excess to prolong the 
problem of excessive stocks in many 
categories. The results will be intensi- 
fied competition regarding the quality 
of products; greater attention to prod- 
uct balance, particularly as concerns 
gasoline, mid-barrel and fuel oil; and 
more effort in planning, engineering 
and construction to improve efficiency. 
The Texas Gulf Coast repeated as 
the area with the largest crude runs 
to stills last year with 621,073,000 
barrels. This resulted from a daily av- 
erage run of 1,702,000 barrels, or 6.4 
percent more than the year before. 
Biggest gainer percentagewise was 
the Appalachian District No. 2 with 
15.6 percent, the result of an increase 
from 28,148,000 in 1952 to 32,643,000 
in the year just ended. Gain for the 
Appalachian area as a whole was 8.2 
percent, which was just below the 8.3 
increase registered by the Oklahoma- 
Kansas-Missouri area. The latter 
stepped up runs from 199,141,000 to 
215,024,000 during the past year. 
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Refinery Operations 


Surplus product stocks causes concern; hotter 
competition seen regarding quality of output. 


CRUDE RUNS TO STILLS 


(Millions of Barrels Daily 


pared with 7,585,000 for the like 


A RISING CONCERN over surplus 
period a year earlier. Runs to stills 


product stocks and an accompanying 


alertness to the problem of products 
quality was the refining industry's 
legacy from 1953, a year which pro- 
longed the trend of booming capacity 
and hastening runs to stills. 

Daily capacity had leaped ahead at 


matched this brisk tempo by moving 
up from 6,670,000 to 7,004,000 bar- 
rels daily and the top of the curve 
was not yet in sight. Crude runs for 
1954 are expected to rise to 7,156,000, 
a 2.2. percent increase. 


year’s end to 8,078,000 barrels as com- This means the U. S. will have 


U. S. Crude Runs to Stills and Refining Capacity, by Districts, . rASOND 
1952 and 1953 


Runs from Bureau of Mines except Nov.-Dec., 1953, from API. Capacities from API. 
(THOUSANDS OF BARRELS) 


U. $. Crude Runs to Stills, by Years 
Source: Bureau of Mines, except Nov.-Dec., 
” —_ 1953, from API. 
Crude Run During Year (THOUSANDS OF BARRELS) 


| Daily 


Capacity and Use in Dec. 
Percent , 
Operated Year Total Daily 
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Figure 1. Finned and plain tubes in bundies are interchangeable 


Finned Tubes in Heat Exchangers 


® Tests comparing plain and finned tubes in shell and tube exchangers pro- 


vide the performance data needed to design finned tube units. 


® “Rule of thumb” chart tells whether a finned tube unit will be economical 


for oil coolers when the viscosity of the oil and the fouling factors are known. 


Richard B. Williams and Donald L. Katz, 


University of Michigan 
Ann Arbor 


EXTENDED SURFACES have found 
many applications in the heating and 
cooling of air. Finned tubes are in 
common use in these surfaces. Will the 


March, 1954) Vitrorrom REFINER 


extended surface on finned tubes used 
in standard shell and tube exchangers 
reduce costs? 

Many finned tubes. when employed 


in shell and tube exchangers, require 
special fabrication methods. The tubes 
under study in this paper are illus- 
trated in Figure 1 and are of such a 
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Figure 2. Comparison of heat transferred by 

finned and plain tube bundles with hot oil on 

shell side (6-inch shell, %¢-inch tube, Bundles 
5 and 6). 


nature that they will replace plain 
tubes in standard shell and tube units. 
The tubes have plain ends; the fins 
have a slightly smaller overall diam- 
eter than the ends. The outside sur- 
face of such tubes is approximately 
21% times that of a plain tube of the 
same outside diameter, while the inside 
cross-sectional area for flow is approxi- 
mately 65 percent of that of the plain 
tubes. This type of finned tube has 
been employed extensively to condense 
vapors in refrigeration units.’ 

Experimental Results. A -eries 
of tests was made on three pairs of 
bundles which were identical excepting 
that one bundle of a pair was fabri- 
cated with plain tubes and the other 
bundle with finned tubes, Figure |. 
(ne pair of bundles was six inches in 
diameter and two pairs of bundles 
were eight inches in diameter, all 1 
inches long. Tests were run with each 
of these exchangers used as a cooler 
with water, glycerine and 40 SAE 
lubricating oil as a circulating fluid on 
the shell side, The tube side fluid was 
water in all cases.‘ 

A comparison of the heat transfer 
for one pair of the bundles is shown 
on Figure 2. Figure 3 shows the cor- 
responding pressure drop on the shell 
side as a function of the oil flow rate. 
The cross-section of the finned tube in 
this pair of bundles is shown in Fig- 
ure 4. 

With clean tubes the heat transfer 
for water may have been as little as 
20 percent greater for the finned tube 
bundle as compared with the plain 
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Figure 3. Comparison of pressure drop in ex- 

changers for tinned and plain tube bundles with 

oil shell side. (6-inch shell, 5g-inch tubes, 
Bundles 5 and 6.) 


tube bundle for high velocities on the 
shell side. It is not expected that when 
there are high coefficients on the out- 
side that the fins will increase the heat 
transfer as much as when the coeffi- 
cients on the outside are low. Relative 
values of increased heat transfer with 
the finned tubes range from this 20 
percent to 100 percent for lubricating 
oil as indicated in Figure 2. In all 
cases the pressure drop of the fluid on 
the shell side of the exchangers was 
less for the finned tube than for plain 
tubes at the same mass velocity. Thix 
reduced pressure drop was due to the 
increased clearance between the tubes 
when using finned tubes over that of 
plain tubes in tube sheets with the 
same arrangement of holes. 

These exchangers used the shell 
circle design described by Tinker: 
baffles spaced at four inches were used 
in all bundles. Bundles 5 and 6 with 
plain and finned tubes had 25.3 and 
54.5 square feet of outside surface re- 
spectively. 


Correlation of the Data The 
data obtained on the series of tests 
have been correlated using the custom- 
avy Reynolds number, Prandt! number 
and Nusselt number. Lines represent- 
ing the heat transfer for the six bun- 
dles are shown on Figure 5. The main 
items distinguishing between the per- 
formance of the bundles on this cor- 
relation were such items as clearance 
between the tube and the baffle allow- 
ing leakage in different degrees, The 
formula on Figure 5 may be used to 
predict the shell side coefficients for 
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finned tubes of the type described 
when used in shell and tube heat ex- 
changers. 

If the outside coefficients are calcu- 
lated by either of the following equa- 
tions, the use of the constants in Table 
| is recommended. 


Ho (MY (YE) 
c(P)"()""( 


TABLE 1 
Constants Recommended for Use in 


tqvetions (1) end (2) 


| Cher Be iol 
Type of Exchanger | Plain | Finned 
Shell-circle design | 
bored shell 


C’ for Equation 2 








Finned 





| 
| 


0.23 
| 0.175 
| 0.155 


| 0.19 «| O13 0.34 
Standard design | 

bored shell 0.14 | 0.098 0.25 
| 
| 0.087 | 0.22 
' 





Standard design 
unbored shell 0.125 


Equation (1) gives a slightly better 
fit to the data of this investigation and 
is recommended. For finned tubes, D 
hecomes D,. an equivalent diameter. 


Calculation of Pressure Drop 
The procedure for predicting pressure 
drop on the shell side of the heat ex- 
changers described by Donohue® ap- 
pears suitable for the finned tube 
exchangers. In the published analysis 
of the data,* the number of tubes across 
which the fluid flows between consecu- 
tive baffles was taken as those tubes 
hetween baffle cuts. It has been learned 
that Donohue used the number of tubes 
between the centroid of the baffle cuts: 
by following this procedure his method 
will give pressure drops greater than 
that to be expected for finned tubes. 
Figure 6 gives the friction factors as a 
function of the Reynolds number and 
is recommended for pressure drop cal- 
culations. 

In Figure 6 two curves are given; 
the upper curve is the best fit through 
the data of this investigation. The use 
of this curve will give the pressure 
drop in exchangers using the shell 
circle design. The results will generally 
he too high for finned tubes since they 
may have greater clearance in the baf- 
He hole than plain tubes. 

The lower curve was taken from 
Donohue" and may be used for plain 
and finned tubes in exchangers of con- 
ventional design. Again the values cal- 
culated will be the maximum to be 
expected for the finned tubes. For both 
curves, the number of rows of tubes is 
taken hetween the centroid of baffle 
euts, 
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Finned Tubes and Economical 
Exchangers The only procedure 
known to determine whether or not 
finned tubes will provide more eco- 
nomical heat exchangers than plain 
tubes is to design the plain and finned 
tube units for the same heat duty. 
Generally, a requirement of relatively 
low coefficient on the outside of the 
tubes is necessary before the advantage 
of the increased surface becomes ap- 
parent. These low coefficients are to 
be expected with viscous oils partly 
because of the high viscosity and 
partly because of the low thermal con- 
ductivity. 

Using exchanger component costs a- 
of 1950, the comparison was made be- 
tween finned tube and plain tube ex- 
changers to transfer the same amount 
of heat with mineral oils and the costs 
evaluated. It is natural that the fouling 
of the tubes both inside and outside 
would be important variables in ar- 
riving at the costs of the exchangers. 
Therefore, these factors were em- 
ployed in arriving at Figure 7 which 
gives the borderline between finned 
tubes being more economical than 
plain tubes, based on the viscosity of 
the mineral oil and the two fouling 
factors. It is expected that normal 
water velocities would be used on the 
inside of the tubes. 


Figure 4. Longitudinal section of finned tubes 


graph corresponding to the oil vis- 
cosity at operating temperature and 
the inside fouling is located. If this 
point lies below the curve for the ex- 
pected outside fouling, plain tubes will 
give the more economical unit while 
finned tubes will be economical if the 
point lies above the outside fouling 
factor curve. 

The subject of fouling factors will 
be treated in a later article; in general, 
the fouling factors recommended for 
plain tubes by TEMA? may be used 
for finned tube bundles. 


To use Figure 7 the point in the 


Example Design- -To illustrate the 


procedure for computing the heat 
transfer requirement with finned tubes, 
the following example design is given. 


Problem: Design a lubricating oil 
cooler for a diesel engine which cir- 
culates 170 gallons per minute of 40 
SAF. lube oil: in at 190 and out at 167 
F. Treated circulating water in at 160 
IF. and at the rate of 600 gpm is to be 
used. Pressure loss on the shell side 
should not exceed 12 psi. The tubes 
are to be & feet long. 

The design of exchangers is essen- 
tially a trial-and-error procedure cer- 
tain assumptions being made to be 
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Figure 5. Comparison of heat transfer 
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correlations for the six bundles. 
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Figure 6. Friction factor for flow across tube bundles having plain and finned tubes 


values assumed are: 
830,000 Ibs. sq it. hr 
300,000 Ths. sq.ft. hr 


checked at the end of the calculations 
and adjusted if necessary. Tube with Gs 
‘-inch plain ends will be used in the (, 


design having the following dimen. ‘en 
Caw V Onn Gs 


sions: 7 , 
S00,.000 Ibs. /sq tt. /hs 


0.620 in 

0.411 in 

0.520 in 
0.554 in 

18.10 

0.361 sq. it./ft 


Outside diameter of fins 
Inside diameter of tubs 
Root diameter 

bt quivalent diameter 
Fins per inch 

( butside area 


Using Equation (1) with © = 0.15 


from Table | 


reas) (RY! 
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In using Equation (1) or (2) for 
finned tubes. Dis replaced by D. the 
equivalent diameter. 


The properties of the lube oil at the 
average operating temperature are: 
O5 Btulb od 
53.0 Ibs. ‘ou. it 


O<.O81 Btu Chir) (sq. itp COR ft 
“ 24s contipotses 


Phen 
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23 * 242 > 
( Ox1 
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Phe cal rate i pownds per hour is 

53.6 

62.4 

The heatload 73,100 < (190 
os R40,000 Btu/he 


2.42 
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170 * oo R44 73,100 


167) 
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Water temperature rise 


840,000 


> 
on Xoo x2 78! 


Log mean temperature difference 
(167 low) 
162.8 


160 


(190 162.8) 
10 
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\ssume a Us, of 05 
A fouling factor of 0.001 both in- 
side and outside the tubes is assumed 
from TEMAS 
It is necesary to assume values of 
G. and G, to be changed later if the 868 
pressure drop makes it necessary. The 0.361 * 8 


First trial heat transter area 
840,000 
14.9 X 65 
Number of tubes, 8 feet long 


868 square feet 


300 tubes 
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The ratio of inside to outside area t 


the tube is 
0.361 


0.411 X 7 & (1/12) 


For one pass water side the nearest 
standard exchanger will be an 18-inch 
diameter having 336 tubes. 

The flow area tube side is 


(.411)? & (7/4) % 336 


0.310 square feet 
144 


Water 


veloenty 


600 ~ 8.2 


98 fe / 
60 X 0.310 > 4.34 1t./see 


610 


O11 T) 
sq. ft. 


Inside coefficient h, — 150 (1 


3 1610 Btu/her. F. 
(Equation (9%), page 183, Rei. 8) 


Computed inside coetticient 


U. 


103 2 HOL + (3.35) (0.001) 4 a 
UU. => 62.0 Btu/hr. °F 
Wall temperature at 
efficiency 
r Average Bulk Oil Temp. - 
LMTD & (U./he) 


square feet outside 
1) percent fin 


62.0 
103 


178.5 1ou.5 Fb 


14.0 


At this temperature the oil has a vis- 


cosity of 26 centipoises 


ee | 2 wid 
then a U.983 
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ORS 


1o3 : 103 > 
Be 


101 Btu/hr. °F. square feet outsic 


For high heat transfer coefficient- 
the fin efficiency may be appreciably 
less than 100 percent: in this case. 
however, it may be neglected. 


then U, 
l 


OOL + 00335 


61 2 








| 3.35 
101 1610 
Second trial heat transfer area 


840,000 
ol.2 X 14.9 
Number of tubes 
920 
XX 0.361 


9%" square fect 


319 tubes 


The 18-inch exchanger is the near- 
est standard size. 


Baffle Spacing —- Approximate 
number of tubes on a diameter using 
134 -inch triangular pitch is 

18 


hig 


22 less two for 
clearance of wall 20. 


Minimum space between tubes 
1k — 20 & 544 

12 
Area tor cross flow of 300,000 ts 
73,100 
300,000 


O.r/7 teet 


0.244 square feet 


4. 
Baffle spacing bn 
Oass 


O.422 tect 
Number of battles 
x 


0.422 


1 IX allow 2 batfle spaces 
for nozzles and use lo 


Pressure Drop) Number of rows 
of tubes in cross flow will be about 10 





VISCOSITY IN CENTIPOISE 


f 


é 
INSIDE FOULING FACTOR 
Figure 7. Rough relationship for predicting oil 


viscosities at which finned tubes become eco- 
nomical in shell and tube units. 


(Mol S00 000 


Za x EAS 


>In 


i 0.54 from Firure 6 


Cross flow pressure drop per baffle 


Lov nt Gs 
rom Reterence 6 


0.54 & (300,000) 
53.6 ~ ORS 


1.07 * 10 > 
wx 422 > 


306 post 





Nomenclature 


Inside area on tube, sq ft 
utside area ot tube, sq. ft. per 
tt of length 

Constant im heat transter bqua 
tion (1) 

Constant in heat transfer baqua 
tion (2) 

Heat capacity, Btu per db) (Co F.) 
Diameter of tube, 1 
Equivalent outside diameter ot 
tinned tube, ft outside dian 
eter of plaim tube having 
inside diameter and same werelt 


set DTN 


of metal 
Outside diameter ot plain tule tt 
Inside diameter of tube, in. See 
b quation (9) 
Correction factor for A 7Vin minl 
tipass exchangers trom TEMA 
Friction factor tor cross tlow 
Inside fouling tactor 
Onitside fouling facter 
Mass-flow rate, Ibs. per (sqort) 
(lir.) 

G Cross-Hlow flew 


mass rate, Ilys 
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per (sq. mtd Chr 

Mean flow rate, shell 
a fa Gia, Osq. ft.) Chr.) 
Mass-flow rate through tattle 
window, Ibs. per (sq. ft.) Chr) 
Pacteot 32.17 ft 


stele 


Conversion 
poet see 

Inside coefficient based on im 
side area, Btu per (sq. ft.) (°R.) 
thir.) 

Outside coefficient 
outside area for plain tubes and 
effective outside area ror finned 
tubes, Btu per (sq. ft.) (F) (hr.) 
Thermal conductivity, Btu pes 
(it.) (°F .) (hr.) 

Number of rows of tubes crossed 
flow between baffle 


hase dl on 


nm ¢Tess 

windows 
(P,— P:). Pressure drop per bat 
fle space due te: trretion 
4 cross flow, psi 
CP, — Pa)e == Pressure drop per baf 

fle window, psi 
Vulk water temperature, F 


Total cross-flow pressure drop 


(P,— V2). -* 17 & 0.306 = 5.20 psi 


Baffle window loss 


29 XK (Ge) 
10° X (p/62.4) 


From Reference 6 


(P,— VP). 


Total window loss 


2.9 (830,000) 
10" % OR6 


lo 3 72 psi 


Votal pressure drop 3.72 + 5.20 


8 o2 pst 


This pressure drop is well within 
the allowance so the original assump- 
tions are justified. If the calculated 
pressure drop were too high, a lower 
G, would be tried and the U,, recaleu- 
lated as well as the total pressure drop. 

The baffle cut corresponding to the 
assumed oil velocity through the baf- 
le window is 15 percent of baffle 
diameter. 

A similar design for a plain tube 
exchanger was made, \ comparison of 
the significant variables of these de- 
signs and the computed costs of the 
exchangers are given in Table 2. For 
this particular service a saving of 23 
percent of the initial cost of the ex- 
changer may be expected when using 
finned tubes. 


TABLE 2 
Design and Cost of Lubricating Oil Coolers 


Plan Finned 
tubes tubes 
Htu he Fong tt 1o1 
Btu he Fo sq ft 
cnnteude 


hy ft 


Shell Side Coeffiewnut 
Overall Coefficient 


Outade Area Required 
Chutes Area 

Standard kachanger 
bxuchanger Dimensions 

Length of tubes 

Dia. of tubes s oy 

Pitch triangular Ma a 

Number of tubes Sut | 336 
Diameter of Shell ne a4 1s 
Shell side Pressure 

Dro 1 733 RL 
Cost | Dollar iim 3M 
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Kellogg Ammonia Process 


Modified process takes advantage of the relatively high pressure at which 


natural gas is obtained. 


TWO NEW ammonia units presently 
under construction by the M. W. Kel- 
loge Company will include a number 
of design innovations developed in 
the company’s semi-commercial plant. 
The most important of these improve- 
ments is concerned with the reforming 
step in which raw synthesis gas is 
produced from natural gas. 

Studies conducted in a 
mercial plant showed that important 
economic savings could be made in 
the process. All that was required was 
to take full advantage of the relatively 
high pressure at which natural gas is 
obtained, Based on this research, Kel- 
loge engineered the reforming sections 
of the new plants to conserve the po- 
tential energy of the natural gas feed 
This contrasts with usual practices 
that produce low-pressure synthesis 
vas. Although the synthesis gas must 
be still further compressed before it i 
charged to the ammonia converters. 
the new high pressure reformer con 
serves about 25 to 35 percent in com- 


semi-com- 


pressor horsepower, 

The section operates at about LOO 
psi and the over-all effect of the new 
design is economy in operation with- 
out loss of reaction efficienes. 

Reactor Design Attains High 
Conversions [tn addition to the gas 
prlannt, the units in- 
elude special converters which main- 


present anunonia 
tain optimum conversion rates through 
eflicient control of the heat of | re- 
action - 

Close control of temperatures ts ©x 
tremely important to this process. To 
attuin a reaction rate high enough to 
be economic, temperatures must 
closely approach the point at’ which 
deteriorates and at 
materials are at 


catalyst activity 
which construction 
tacked at an appreciable rate. 

The new converter which employs 
lavers of catalyst with an efficient 
means of cooling the gases in between, 
closely approaches the ideal point-by- 
point temperature control, The cooling 
techniques produce a near isothermal 
condition in the reactor which is 
favorable to long catalyst life, low 
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maintenance cost and high conversion. 
per-pass. 


How the Process Works The 
first step in the ammonia process is a 
reforming furnace which converts 


ECONOMICS OF PROCESS ON VARIOUS 
FEEDS AND CAPACITIES 


Charge Stock—Volume Percent 


| Hydre- 
Natural, gen Hydrogen Rich 
vas Gas vas 





MSCE Ton NU 7 “ol 

Ys.00 
156 
042 
no 


+ 
2.2 
ol 
oo 


oo oo 


\ir-MSCE Ton Nils a4 MO 555 


Catalyst—Pounds Per Ton NH 


Relorming 022 
Shilt 3s 
on ott oi 


Svathesm 


ds Per Ton NH 


Ch p 





MEA 
Copper 
Ncetw Acad 
Ammonia 
Natl 


Utilities 


Steam-220 peg Lbs 
Ton Nis 

Cooling Water sO I 
M-tial Ton Nits 

Beonler Feed Water 
(als. Ton Nile 

blectre Power 
KWH Ton Ny 

Fuel Gias MM Btu 
Ton Nis 


Erected Plant Cost (000 Omitted) 


Capacity—Per Day 
0) Lote 
100 tons 
150 tons 


$2,330 
3,100 
1.940 


$2.0" 
+510 
4a 


$4020 
5,200 
6050 


$2,390 
3,000) 
38 


(1) Compressors Gas Engine Drives --Except Steam Cir- 
“ular 

2) Compressors 
tw 

3) Compressors 
lator 

4) Compressors —Gas Engine Drives—Except Steam Cir 
eulator and Electric Turbo Air Compressor 


All Electeie Drives - lneluding (ireula- 


blectre Drives: -Eacept Steam Cireu- 
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about 70 percent of a natural ga- 
feed into raw synthesis gas. This mix- 
ture is then charged to a combustion 
chamber where nitrogen in the form 
of air is introduced into the stream. 
The heat of combustion of the oxygen 
in the air supplies the energy re- 
quired to reform the remainder of the 
natural gas and to elevate the yas 
temperature to 1700 F. 

As the mixture leaves the combu-- 
tion chamber it immediately enters a 
quench vessel where its temperature is 
lowered by direct water quench. This 
not only brings the temperature to the 
required shift reactor temperature but 
also provides the steam required in the 
shift’ reaction. 

From this point the mixture ix fed 
lo a gas purification section; the first 
step in which is a shift reaction. This 
converts the CO in the stream to CO... 
simultaneously producing H, as a re- 
sult of the reaction with water in the 
form of steam. 

Carbon dioxide removal. employing 
a regenerative MEA system, follows 
this step. This method of removing 
CO. has five advantages: no oxygen 
contamination. negligible synthesi- 
vas loss. essentially complete removal 
of CO,, the production of COL, in a 
pure usable form and compactness of 
equipment. 

Following this purification opeta- 
tion. traces of carbon monoxide lett 
in the stream are removed prior to 
passing the synthesis gas through oil 
separators where it: mixes with aor 
evele stream from the primary sepa 
rater. Thence, it’ passes through the 
secondary separator which knocks out 
ammonia contained in the reevele, The 
synthesis gas is then passed through 
exchange and charged to the catalytic 
converters. The product) gases from 
the converters are cooled in’ water 
coolers and then by exchange with 
converter feed gas in the recycle ga- 
exchangers. Anhydrous liquid am- 
monia is separated out in the primary 
separator and. after further cooling 
to 25 F. in refrigeration system. goes 
te an anhydrous ammonia product 
flash drum. 
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Figure 1—Typical plant organization 
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Calculating Engineering Economics 


1. Utility Costs 


» 2. Cost Classifications 


3. Overhead Costs 


One method, probably the simplest, of bringing order out 


product cost estimating is cost classification. 


Douglas S. Sherwin,* “hill; 
Okla 


Rartles J Nes 


IN PURSUING THESE. objectis: 
the discussion must deal with the logic 
classification. It is therefore 
concerned with conceptual distine- 
tions such as the differences in kind 
between, say. manufacturing labor and 
overhead labor and between direct 
materials cost and indirect: material- 
cost. Such conceptions are the ration- 
ale of classification. making it 
understandable and scientific. 


of cost 


cost 


* Present addres ~ervice te Ottice 
of Synthetic Tubbe econstruction Finance 
Corporation, Washington 26, I. C. 


Varch, 1957) Prerroteun 
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In science, classification is the proe- 
ess of recognizing classes or kinds, 
each consisting of members having 
certain characteristics in common, It 
is therefore one method, probably the 
simplest. of discovering order in the 
universe, By noting similarities be- 
numerous distinct individuals 
and thinking of these similar individ- 
uals as forming one class or kind, in- 
vestigators can, in a sense, reduce the 
many to one, and thereby introduce 
simplicity and order into the bewil- 
dering multiplicity of Nature. In ae- 


tween 


of the chaos of 


counting, analogously, classification is 
the process of recognizing classes of 
costs, each class consisting of elements 
having certain characteristics in com- 
mon. By noting similarities between 
individual costs, and thinking of these 
similar individual costs as constituting 
a class, accountants have succeeded in 
introducing simplicity and order into 
the multiplicity of costs incurred by 
a business enterprise. 

Classification, in its highest aim, 
seeks to formulate a scheme of mu- 
tually exclusive and collectively ex- 
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Engineering Economics—Cost Classifications . . . 





haustive categories based on the most 
important characteristics of the things 
concerned and on the relations between 
them. It is frequently very difficult to 
achieve this ideal. however, even in the 
natural sciences. There is, for exam- 
ple. a prevailing uncertainty whether 
certain microorganisms should be 
classed as plants or as animals. It is 
not unnatural, therefore, to expect 
even greater difficulties of classifica- 
tion in a field such as accounting. 
Fortunately. however. in engineering 
economics we have no need to concern 
ourselves with such esoteric problems; 
they are the concern of the theoretical 
accountant. 

It would hn wrong also to suppose 
there ix but a single way, or a single 
correct way. of classifying costs. In 
all classifying. the classifier selects 
the traits that are to be the basis of 
the classification. Since these traits 
are selected with the objectives of the 
classification in view, various classifi- 
cations of the same set of things are 
possible. This i- not to say, however. 
that classifications may not differ in 
their utility and in their ability to 
help us acquire systematic knowledge. 
A telephone direetory with numbers 
arranged in order would be, if not 
useless, at least much less utilitarian 
than the present arrangement. 


Product Comt Estimating and 
Product Cost Accounting— Our ob- 
ject in this article ix a classification 
of costs that ean appropriately serve 
the estimation of product cost. The 
need for estimating product cost is 
evident: a comparison of estimated 
product cost and market price is need- 
ed to show whether the expected mar- 
gin of profit is sufficient to induce a 
prospective manufacturer to under- 
take to manufacture. The magnitude 
of the margin necessary to provide 
this inducement varies, of course. at 
diflerent times and among producers. 
But in general it must be such that 
the manufacturer's outlay of invest- 
ment is returned within a reasonable 
period and that. thereafter, for a suf- 
ficient period, income attributable to 
the original investment can be en- 
joved. 

There are three essentials of an ef- 
fective product cost estimate: 

@ All elements of cost must be in- 
cluded ; 

®@ Reasonably accurate values must 
be available for assigning to each cost 
element: 

@ The costs entering into the cost 
estimate should be classified in a use- 
ful. constructive. and fruitful manner. 
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In each of these respects, product 
cost estimation is symmetrical to 
product cost accounting. Where prod- 
uct cost estimation indicates whether 
the anticipated margin between cost 
and price would be sufficient to in- 
duce a prospective manufacturer to 
manufacture, product cost accounting 
shows whether the actual results of 
the operation have left a sufficient 
margin to induce the manufacturer to 
continue to manufacture under the 
same conditions. Product cost ae- 
counting, therefore, like product cost 
estimating. must include all elements 
of cost and have accurate values for 
each. Likewise, it must possess a 
suitable classification- so that the ex- 
perienced costs can be adequately 
analyzed by management just as, in 
a parallel way. a product cost estimate 
must be so provided in order that a 
descriptive cost estimate can be syn- 
thesized. 

That product cost estimation and 
product cost accounting have impor- 
tant characteristics in) common must 
not, however. be permitted to obscure 
an important distinction between the 
two a distinetion not always suf- 
ficiently noticed. Cost accounting is a 
record of costs actually incurred: it 
is an after-the-fact record. The record- 
ed costs have been experienced by a 
particular firm operating given facili- 
ties in a given location and produe- 
ing a particular line at a certain level 
of output. To apply a recorded cost 
to any other conditions of operation. 
no matter how similar, is to trans- 
form that cost into an estimated cost. 
It ix a cost which has never been ex- 
perienced, but is judged applicable 
to the new operation. Sometimes that 
judgment is relatively easy to make: 
other times. the proposed condition 
of operation may so differ from con- 
ditions for which actual costs are 
available that a judgement deserving 
of the name cannot be applied. Cost 
data observed for a refinery in Hou-s- 
ton will have limited or no relevance 
for a projected superphosphate plant 
in Colorado. 

In selecting sources of cost data for 
economic studies, the only guiding 
rule is the common sense demand that 
the best source available be employed. 
Although the accounts of the enter- 
prise may not prove to be an exclusive 
source of cost data, it can be expected 
they will be consulted the most fre- 
quently. Many pitfalls are involved. 
however, in their use for cost estimat- 
ing. and engineers using them for that 
purpose should exercise the greatest 
caution in interpreting them. A very 
good discussion of the limitations of 
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accounting records as a basis for esti- 
mates in economy studies is provided 
by Eugene L. Grant. 


Effective Cost Classifying In- 
creases Accuracy—The importance 
of the manner in which costs are clas- 
sified is revealed in considering the 
relationship between each of the first 
two essentials of a product cost es- 
timate and the third. The central im- 
portance of the first two is acknowl- 
edged: when all cost elements are 
enumerated and reliable values have 
been assigned to each, a very large 
part of the cost estimating problem 
is in hand. To reach this position. 
however, is another matter and one to 
which effective cost classifying makes 
a real contribution. 

Classifying costs in an effective 
manner helps to enable a complete 
enumeration of costs to be made, and 
it is in this respect complementary 
to the first-mentioned essential of a 
product cost estimate. To examine 
classes of costs, one at a time, in or- 
der to include all cost elements is ob- 
viously much easier than to range in- 
diseriminately over the universe of 
cost’ possibilities. Classifying costs 
simply incorporates system into the 
problem of enumeration. Fewer cost- 
are then likely to be overlooked. 

Careful and constructive classify- 
ing of costs contributes also to choos- 
ing accurate cost values. and is there- 
fore complementary to the second e-- 
~ential of a product cost estimate. The 
aim of classification being so far a- 
possible to formulate a scheme of 
mutually exclusive and collectivels 
exhaustive categories, fuzziness in the 
content of the various cost: elements 
should be absent in an effective cost 
ciassification. The more conceptually 
neat each class is. of course. the 
simpler it| becomes to recognize the 
identity of the class and to evaluate 
its content. for it is manifestl, much 
easier to evaluate a particular cost 
element when the scope of that 
element is strictly defined than to as- 
sign a value to a cost element whose 
scope is indistinct. 

Rational classifying of costs there- 
fore makes a two-fold contribution to 
the accuracy of the cost estimate. On 
the one hand it guarantees the inclu- 
sion of all elements of cost. On the 
other, it’ reduces double-counting re- 
sulting from overlapping of cost 
classes and eliminates to a large ex- 
tent the lacunae that are likely to oc- 
cur wherever the scope of cost cate- 
gories is uncertain. 


Proposed Classification of Costs 
Before inspecting other advantage- 
of an effective cost classification. we 
may briefly elaborate the classifiea- 
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tion suggested in Table 1. As an aid 
in following the development of this 
classification, suppose that a = mullti- 
plant. multi-product firm is contem- 
plating the manufacture of a given 
volume of a chemical-type product at 
a new location and requires an es- 
timate of the cost of product as the 
next step in the economic anlysis of 
the project. Then, in reflecting on the 
nature of the costs that would be ex- 
perienced by the firm in such a ven- 
ture. one notices that some of the costs 
can be conceived as originating at the 
plant level while the remainder are 
experienced at the firm's headquarters 
or elsewhere. Since these two classes 
of costs together include all the costs 
borne by the product while being 
themselves mutually exclusive. they 
constitute a classification of costs that 
can be represented as (1) plant costs 
and (2) non-plant costs. 


Plant Costs 

The costs subsumed under “Plant 
Costs” may be further classified ae- 
cording as they are direct or indirect. 
The distinction between direct plant 
costs and indirect plant costs is not 
always easy to conceive. For present 
purposes it may be taken that a cost 
is direct if it is incurred in the actual 
conversion of raw materials into 
products and can conveniently be al- 
located to a specific lot of product on 
some rational basis. Wages of frac- 
tionator operators are an example of 
direct labor costs. Raw material costs 
and process chemicals are examples 
of direct material costs, Process steam 
ix an example of direct service costs. 
Table | analyses direct plant costs. 

Indirect plant costs sometimes 
also referred to as “plant overhead’ o1 
‘plant burden” embrace all expense- 
incurred in plant production that are 
not directly charged to products as 
direct costs. They are allocated to 
products on some arbitrary basis. 
Materials to maintain the plant roads 
or plant office building are an ex- 
ample of indirect plant material costs. 
Fire and security personnel. payroll 
staff, ete. are indirect plant labor 
costs. Maintenance for plant office 
buildings are an example of indirect 
service costs. Indirect plant cost. are 
also enumerated in Table 1. 


Von-plant Costs 

‘Non-plant Costs’ are a form of in- 
direct or overhead costs. This is im- 
plied in the fact that the costs in- 
curred at headquarters of a multi- 
plant. multi-product firm cannot be 
charged directly to the products 
manufactured, for it is in the nature 
of such costs to be general, indirect. 
and undistributed. In many account- 
ing practices, overhead costs, since 
they are the general charges which 
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TABLE 1—Recommended Classification of Costs 








I. PLANT COSTS 
\. Direct Plant Costs 
(1) Direct Materials Cost 
(a) Raw Materials 
(b) Operating Materials 
Sub-Total: Direct Ma 
terials Costs 
Direct Labor Cost 
(a) Manufacturing 
(b) Process engineering and 
control laboratory (in 
cluding clerical) 
(c) Supervisory 
Sub-Total: Labor Cost 
Payroll Overhead (Fringe 
Benefits) Cost for Direct 
Labor 
(a) Employe Benefit Plans 
Group Insurance 
Pensions 
Holidays 
Vacation Waxes 
Disability Wages 
Discontinuance Wages 
Federal Old Age Bene 
fit Tax (Social Secur 
ity) 
Federal 
Tax 
State 
Tax 
Pathe-out Pas 
Sub-Total Payroll 
Overhead Cost 
Direct Services Costs 
(a) Direct Utilities 
(including labor, ma 
terials, and = deprecia 
tron) 
electric Power 
HOV. Steam 
LP Steam 
11’. Steam 
Preated Wate: 
teed) 
Treated 
me tower 
up) 
Fuel gas 
Air 
Direc 1 
Costs 
l abor 
Depreciation 
Materials 


eannot really be identified with any 
particular part of the work or product. 
are allocated to products on some ar- 
hitrary basis. For problems in’ engi- 
neering however. the 
method of allocation is inappropriate. 
This point will be elaborated in a 
forthcoming article in the REFINER. 
\ preferred method of handling over- 
head costs will be described then. 


Unemplovment 


Unemployment 


(Costs 


Water 


Water 


(Col 
make 


Maintenanes 


economies, 


Firms are usually departmentalized 
inte Sales, Personnei. Comptroller, 
Research. and other departments. 
Nevertheless. the services rendered by 
all departments are analyzable into 


three functional classes besides pro- 
duction, namely, administration, dis- 
tribution. and finance. Together, the 
of these services make up the 
overhead costs of the firm. 

When the firm’s administration ex- 
penses are examined, two types are 


cost 


Sub-Total: Direct Ser- 
vices Cost 
(5) Less By-Product or other 
Credits 
Potal Direct Plant Costs 
Indirect Plant Costs (Plant 
Overhead) 
(1) Plant Industrial Relations 
Department Costs 
Labor and Supervision 
Supphes 
Plant Warehouse and Ma- 
terials Department Costs 
Labor and Supervision 
Supplies 
Plant General Office Costs 
Labor and Supervision 
Materials 
Plant Executive Costs 
Labor and Supervision 
Materials 
Other Plant Department 
Costs 
(a) Indirect Services Cost 
(including depreciation) 
(b) Travel, moving, and liv 
me eXpetises 
(c) Indirect Payroll Over- 
head (Fringe benefits) 
on indirect labor 
(d) Telephone & Telegraph 
Insurance Costs 
Taxes: Jocal, County, 
State (excluding income 
taxes) 
Franchise 
Ad Valorem 
(8) Rent 
(9) Depreciation on Process and 
Plant Overhead Fixed Capi 
tal 
(10) Royalties 
Total Indirect Plant Costs 
Total Plant Costs 
plus Tndirect) 
Il. NON-PLANT COSTS 
\. Administration Costs 
(1) Department Overhead 
(2) 


Plant Departmental Costs 


and 


Fixed Costs 


(Direct 


Company Overhead 
Distribution (or Sales) Expense 
Financial Expenses 
Total Non-Plant Coste 

TOTAL COST OF PRODUCT 

(Plant Costs plus Non Plant Costs) 
distinguishable. department overhead 
and company overhead. To help ex- 
plain this distinction. let us suppose 
that the department with responsibil- 
ity for the proposed manufacturing 
operation is the Chemical department. 

The expenses incurred by the Chemi- 

eal department. excluding those orig- 

inating at the plant level, make up 
department overhead. But in addition. 
the Chemical department shares with 
other operating departments of the 
firm (an operating department may 
be regarded for present purposes as 
one which has investment in plant 
facilities) the administrative services 
furnished by non-operating depart- 
ments such as legal, Research, Traf- 
fic, Comptroller, ete.. as well as those 
rendered by the firm’s president and 
staff. The company overhead of the 
Chemical department is that depart- 
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ment’. the administration 
costs of the non-operating sectors of 





share of 


the company. 

The remaining 
non-plant costs are distribution ex- 
penses and financial expenses. Ex- 
penses incurred in the distribution of 
a product are termed “distribution 
costs” or “selling expenses.” They in- 
clude all expenses ineurred in selling. 
such as salaries, commissions, and ex- 
penses of salesmen; advertising costs: 
and sales department costs, such a- 
salaries, expenses, samples, ete. 

Financial expense is the remaining 
category of non-plant costs. Interest 
charges on the borrowed capital to be 
invested in the projected plant is a 
cost to that project and would there- 
fore appear to be a proper charge 
against it. This view, however, is not 
taken unanimously by product cost 
estimators, 


Additional Advantages of Effee- 
tive Cost Classifying Two advan- 
tages of employing a well-planned 
classification of costs were mentioned 
earlier. Effective classifying of costs 
helps to permit the elements of cost 
to be completely enumerated and 
helps, also, to eliminate double-count- 
ing, overlapping, and hiatuses in the 
cost estimate. These results alone ap- 
pear sufficient to justify the effort re- 
quired to construct a logical classifi- 
cation of costs. Additional advantages, 
however, of equal importance, are se- 
cured. Some of these are now briefly 
described. 

The estimation of product cost is 
but one of the components necessary 
for a complete economic analysis of 
an undertaking, which requires the 
estimation of profits--and hence of 
costs. not only at capacity operation, 
but at various levels of output. It is 
elementary that costs do not vary in 
eaual proportion when the level of 
output is changed. At one extreme, 
some costs rent and depreciation, 
for example— will be unaffected by 
changes in the level of output, These 
are the so-called fixed costs fixed in 
the respect that they are the same 
whether the plant is operating at full 
capacity or is standing idle. At the 
other extreme are costs that change 
in essentially direct proportion to 
changes in rate of production. Raw 
materials costs are sometimes of this 
type. Between these extremes are costs 
that may be affected by changes in 
the level of output but not in equal 
proportion to such changes. 

The proposed classification, in ap- 
preciation of these characteristics. 
classifies costs in a manner that facili- 
tates taking into account the effect of 
variations in output. Conceptual dis- 


two categories of 
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tinctions are the essence of any scien- 
tifie classification. When. therefore. 
to be estimated at various 
operating levels and the classification 
employed fails adequately to dis- 
tinguish between conceptual differ- 
ences, it must ultimately become 
necessary to separate out those costs 
that do not vary in the same propor- 
tion as the other with which 
they are combined. It is much better, 
of course, to have this in the first 
place. 

For similar reasons the proposed 
classification is convenient for esti- 
mating incremental product cost. Con- 
sider a situation in which it is desired 
to analyze the economics of increas- 
ing the rate of production (capacity 
allowing) or of expanding the capac- 
ity of an existing plant. The manu- 
facturing costs for producing the ad- 
ditional output are then incremental 
in character. Among the items com- 
posing the manufacturing cost, there 
will be some for which monthly ex- 
penditures can be expected to increase 
in direct proportion to the increase in 
production. For these, the cost per 
unit of additional output will equal 
the average cost previously incurred, 
and incremental cost will equal aver- 
age cost. Total dollar amounts of 
other costs (e.g., utility costs) may be 
expected to increase but less than 
commensurately with output. Incre- 
mental costs of such items would, of 
course, be less than the average cost 
previously experienced. Still other 
costs, insurance or depreciation, for 
example, would not increase at all 
and, for them, incremental costs 
would be zero. In such problems. a 
classification enabling one to judge 
how particular costs are likely to vary 
with output is an evident advantage. 

The proposed classification makes 
a further contribution by permitting 
the consistency of relationships  be- 
tween certain types of cost as, for 
example, between Industrial Relations 
department costs and manufacturing 
labor costs, to be noticed. It also 
facilitates the discovery of relation- 
ships between such ratios and invest- 
ment in plant capacity or level of pro- 
duction. The more perfeetly the aim 
of classification is attained. namely. 
the precise segregation of costs into 
consistent conceptual classes, the more 
likely that such relationships can be 
distinguished. Moreover. since the 
processes and organizations required 
for the manufacture of different prod- 
ucts sometimes have many common 
features, some of the relationships dis- 
tinguished in respect to the manufac- 
ture of one product may be ap- 
plicable, within limits, to similar-ty pe 
operations. If occasion arises to study 
a similar-type project. information 


cost is 


costs 
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previously developed can be utilized 
in one of two ways. In a “high-spot™ 
or “quickie” product cost estimate for 
a project judged to be similar to 
projects already studied, information 
that is characteristic of the latter can 
be applied to the former. If a more 
thorough analysis of the new project 
is undertaken, the results obtained 
can be compared with information de- 
veloped previously for other projects. 
as a means of checking the reason- 
ableness of the results. Large di-- 
crepancies are either explicable or 
suggestive of error. 

Useful relationships other than 
those mentioned are the ratios of de 
partmental overhead to operating la- 
bor. maintenance materials to invest- 
ment in plant, and distribution ex- 
penses to annual gross income and to 
manufacturing cost. The reliability 
and utility of such ratios, however. 
are greatly dependent on the purity 
of the classes involved. Unless full 
advantage is taken of the conceptual 
differences between costs, the relation- 
ships are neither as apparent nor as 
dependable. 

Not least among the advantage~ of 
the proposed classification of costs i- 
the contribution it can make toward 
inculeating cost consciousness. In en- 
gineering cost analysis work, engi- 
neers have an opportunity of acquir- 
ing experience on the economic side 
of the engineering profession. Because 
the proposed classification is essen- 
tially congruous with the table of or- 
ganization of the plant, see Figure 1. 
it is consistent with the manner in 
which the engineer habitually think- 
of plant organization. He is thereby 
enabled to complement his knowledge 
of plant organization with a quantita- 
tive idea of the costs of the services 
contributed by each of the compo- 
nents of plant organization. 


Conelading Remarks The ob- 
jectives of the proposed classification 
have been to account for all costs en- 
tering into the final cost of product 
and, especially, to classify them in a 
fruitful manner. It would be a mi- 
take, however, to insist that every line 
in the proposed classification be pro- 
vided with a cost value or that con- 
ceptually different costs should never 
be lumped together. Common sense 
and good judgment must always pre- 
vail. The proposed classification is a 
model which. in the end, must be 
adapted to the specific needs of the 
user. It is a guide for thinking. not 
a procedure for working any particu- 
lar problem. 
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Production and consumption estimates (millions of pounds per year). Source: Paley Report 


What Is the Future for Phthalic Anhydride? 








You remember Peter Sher- 
wood's articles in the Petroleum 
REFINER in the March and April 
issues of last year. These articles 
were titled “Phthalic Acids— 
Petrochemicals of the Future.” 
We asked an expert, Robert 
Ruthruff, to prepare this paper 
for our readers, to tell them wkat 
the future holds for phthalic an- 
hydride, in particular. What will 
be the production? What will be 
the market? You can sum up the 
whole paper by saying that 
phthalic anhydride is ‘‘big 
today—tremendous tomorrow.” 
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® Look ahead for a seven-fold increase by 


1975. 


® Raw material will be lacking. 


§ Petroleum Industry has a big stake in this 


program. 


Robert F. Ruthruff, Consulting Chemist and Chemical Engineer 


t4Homewood, Ill. 


THIS EXTREMELY useful and ver- 
satile chemical is so important that the 
outlook for production in future years 
warrants careful study. The major por- 
tion of the present production utilizes 
naphthalene from coal as the raw ma- 
terial. Shortages of naphthalene have 
in the very recent past caused phthalic 


anhydride to be in short supply. It 
seems very likely, then, that major in- 
creases in output will have to come 
from processes using some starting 
material other than naphthalene. The 
data presented in Table 1, which were 
taken directly from the Paley report 
or which were derived entirely from 
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data presented in the report, will show 
the magnitude of the job ahead. 


Production and Consumption 
Actually, in 1950, crude naphthalene 
production in the United States was 
only 288,513,000 pounds which, when 
combined with imports of 112,228,000 
pounds, gave a total crude naphthalene 
supply of 400,741,000 pounds. Actual 
domestic phthalic anhydride produc- 
tion was 216,200,000 pounds in 1950. 

In 1950, phthalic anhydride produc- 
tion per capita was 1.59 pounds ac- 
cording to the above table or 1.435 
pounds based on the actual production 
of 216,200,000 pounds. The Paley re- 
port projects a population of 193.- 
100,000 in 1975 or a projected annual 
production of 11.3 pounds phthalic 
anhydride per capita, a seven-fold in- 
crease over 1950 on the basis of the re- 
port or an eight-fold increase based 
on actual 1950 production. In the same 
quarter century the projected increase 
in alkyd resin production is ten fold 
or almost eight fold on a per capita 
basis. This amount of alkyd would be 
sufficient to produce 10.7 gallons 
specification TT-E-508-3 semi-gloss 
enamel per person per year. Based on 
the number of persons comprising the 
average 1950 household, this amount 
of paint would be sufficient to enable 
each household to paint the interior of 
its small house about seven times per 
year. 

These projections appear unreason- 
able, especially when it is borne in 
mind that of the projected 42 million 
increase in population, some 8 mil- 
lions are not new customers but are 
additional oldsters who, in 1950, 
would have been dead and buried but 
in 1975 have just faded away. If the 
international situation does not worsen, 
it is believed that the demand for 
alkyd resin (as the term is gener- 
ally understood) will not increase 
markedly in the future, for example. 
not at an appreciably greater rate than 
the rate of increase in population 

On the other hand, it is believed 
that phthalate ester plasticizers will 
hecome increasingly important and 
will enjoy a considerable increase in 
demand. Also, possible new outlets 
for phthalic anhydride must be kept 
in mind. Thus, the use of phthalic an- 
hydride derivatives as plasticizers in 
rocket fuels may, in the next quarter 
century, even outstrip demand for 
phthalic anhydride in alkyd resin pro- 
duction. While it is impossible to set 
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forth definite figures with any degree 
of certainty, it may safely be said that 
the overall demand for phthalic an- 
hydride will continue to increase quite 
markedly in the forseeable future. 


Can Naphthalene Supply Be in- 
creased—-A major portion of 
phthalic anhydride is prepared from 
naphthalene and the supply of naph- 
thalene is a direct function of steel 
production. In 1950, the United States 
produced 96,800,000 tons of ingots 
and steel for castings. In 1950 domes- 
tic production of crude naphthalene 
was 288,513,000 pounds, equivalent to 
2.98 pounds crude naphthalene per 
ton of ingots and steel for castings. 
In 1975, the Paley report projects a 
production of 150 million tons of 
ingots and steel for castings. This 
projected increase of 55 percent in 
steel production is not unreasonable 
in view of the projected 28 percent 
increase in population. By direct pro- 
portion, in 1975 some 448 million 
pounds crude or 374 million refined 
naphthalene will be available from 
steel operations, equivalent to 322 
million pounds phthalic anhydride 
(based on the crude naphthalene- 
refined naphthalene-phthalic anhy- 
dride ratios of the Paley report). This 
amount of phthalic anhydride is a 
mere 15 percent of the projected re- 
quirements of 2192 million pounds 
phthalic anhydride and is based on 
the assumption. impossible to achieve 
in practice, that all naphthalene is di- 
verted to phthalic anhydride produe- 
tion. 

It is evident that steel production 
for 1975, as projected by the Paley 
report, would give rise to only a very 
small fraction of the naphthalene ne- 
cessary to produce projected 1975 
phthalic anhydride requirements and 
even falls far short of satisfying the 
comparatively modest phthalic anhy- 
dride demand projected by the Paley 
report for 1955. This results in an in- 
compatible system requiring further 
investigation, 

Even in 1950, domestic naphthalene 
supplies were inadequate to supply 
domestic demands for phthalic anhy- 
dride but import of 112.228.000 
pounds crude naphthalene saved the 
situation to give a total supply of 
100,741,000 pounds crude naphtha- 
lene. However. imports are unreliable 
and are bound to decline in the future 
as foreign countries develop increas- 
ing local demands for naphthalene as 
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a chemical raw material. Also, in view 
of the fact that production of steel in 
the United States in 1950 represented 
18 percent of the world total (includ- 
ing Russia and satellites) and assum- 
ing that foreign steel production in- 
creases at the rate projected for the 
United States, it is evident that im- 
portation of all foreign production of 
crude naphthalene (including that of 
Russia and her satellites) in 1975 
would produce, in conjunction with 
domestic supplies, only some 30 per- 
cent of the phthalic anhydride demand 
projected by the Paley report. 

It is true that recovery of naphtha- 
lene from coal tar is not too efficient 
hoth with respect to the proportion of 
available tar processed and the com- 
pleteness of recovery of naphthalene 
from the tar that is processed. Many 
estimates have been made concerning 
the naphthalene that could be pro- 
duced were all naphthalene removed 
from all tar. Aside from the physical 
impossibiilty of this, such a procedure 
would result in a marked increase in 
naphthalene prices and still would 
fall far short of furnishing the pro- 
jected 1975 demand. The fact is that 
the phthalic anhydride raw material 
situation is now critical and has been 
so for a number of years and will be- 
come increasingly critical in the fu- 
ture if demand for phthalic anhydride 
increases at a faster rate than increase 
in steel production. a behavior pat- 
tern sure to occur. 


Source of Raw Materials 
Phthalic anhydride can be produced 
hy the partial oxidation of many ma- 
terials other than naphthalene. As a 
matter of fact. naphthalene. is theo- 
retically, a rather inefficient raw ma- 
terial for the production of phthalic 
anhydride. Phthalic anhydride con- 
tains eight carbon atoms while naph- 
thalene has ten. Accordingly, two 
carbon atoms of the naphthalene 
molecule must be eliminated during 
the production of phthalic anhydride. 
equivalent to about 20 percent of the 
weight of the charge. More important, 
the elimination of these carbon atoms 
(as carbon dioxide) results in the pro- 
duction of considerable quantities of 
heat. In fixed bed units, the removal 
of the heat evolved in the synthesis is 
quite difficult and requires compli- 
cated and expensive reactors. 

Indene (nine carbon atoms) is a 
more efficient phthalic anhydride raw 
material than naphthalene. Indene oc- 
curs in coal tar and while pure indene 
is not presently available in large 
quantities, production of phthalic an- 
hydride by the vapor phase partial 
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oxidation of indene concentrates (70 
percent indene content) is sufficiently 
promising to warrant investigation of 
the possibility of obtaining, econom- 
ically, indene fractions of higher pur- 
ity. It is interesting to note that indene 
produces phthalic anhydride when oxi- 
dized in the vapor phase but by liquid 
phase oxidation in accordance with 
classical procedures of organic chem- 
istry (potassium dichromate-sulfuric 
acid) the extra carbon atom is not lost 
and homophthalic acid ‘ phenylacetic 
o-carboxylic acid) is produced. In 
contrast, naphthalene is converted to 
phthalic anhydride by liquid phase 
and by vapor phase oxidation. 


From the standpoint of structure, 
o-xylene, with its eight carbon atoms, 
is the most efficient raw material for 
the production of phthalic anhydride. 
A small amount of phthalic anhydride 
is obtained from o-xylene, a fixed 
catalyst bed being employed in the 
existing installation. 

o-Xylene is present in small amounts 
in coal tar and can he obtained, theo- 
retically at least. in practically un- 
limited amounts by suitable process- 
ing of selected petroleum fractions. 
i.e. o-xylene is obtained from the 
xylene fraction resulting from aroma- 
tization of petroleum naphthas. The 
boiling points of the three xvlenes 
‘and ethyl benzene) are very close to- 
gether and furthermore the content of 
the ortho isomer in this xylene frac- 
tion is quite low. Accordingly. recov- 
ery of o-xylene is a difficult and ex- 
pensive operation and it is doubtful if 
o-xvlene can be produced at a price 
competitive with naphthalene unless 
the other isomers in pure form are also 
in demand as chemical raw materials. 
Furthermore. the primary purpose of 
the aromatization reaction is to in- 
crease the number of  petro- 
leum naphthas and new processes for 
accomplishing the same end or a de- 
cline in the cost of lead tetraethyl may 
make the aromatization process itself 
uneconomic. However. the recent inter- 
est in terephthalic acid polyesters as 
fiber forming materials may result in 
o-xylene and p-xylene both becoming 
available in large amounts at an at- 
tractive price. but it should be noted 
that while o-xylene can be separated 
from a xylenes-ethyl benzene mixture 
by efficient fractionation. it is not pos- 
sible to so separate p-xylene. The 
p-xylene must be separated from a 
mixture containing para and meta 
xylenes and ethyl benzene by chemical 
methods or by physical methods other 
than simple fractionation such as frae- 
tional ervystallization, extractive distil- 
lation and the like. 

Since, however. o-xylene is a suit- 
able raw material for the production 
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“Shortages of naphthalene have in the very recent 
past caused phthalic anhydride to be in short supply. It 
seems very likely, then, that major increases in output 
will have to come from processes using some starting 
material other than naphthalene.” 





of the acid component of one type 
of polyester and p-xylene for another, 
the economics appear more favorable. 
In addition, esters of isophthalic acid 
(obtained from m-xylene) show prom- 
ise as plasticizers. Since each one of 
the three xylenes is then potentially 
useful in pure form, the separation of 
a mixture of the three becomes much 
more attractive than would be true 
were but one of the xylenes in demand. 


Vaphthalene itself may be produced 
by the cracking of petroleum stocks at 
very high temperatures but the eco- 
nomics are far from attractive. How- 
ever. if there is a demand at a single 
point for such naphthalene as well as 
for the very considerable amount of 
ethylene simultaneously formed. such 
a petroleum conversion process may 
he economically feasible. 


Methyl naphthalenes are available 
from a number of sources. Coal tar 
contains these compounds and the 
front ends of the so-called polymer 
formed as a byproduct in the above 
mentioned aromatization 
rich in methyl naphthalenes and also 
contains some naphthalene. Appropri- 
ate portions of highly refractory cycle 
stocks from other petroleum process- 
ing operations also contain methyl 
naphthalenes. Methyl naphthalenes 
ean be partially oxidized to phthalic 
anhydride. For example. the methyl 
naphthalene rich fraction of aromati- 
zation polymer (obtained therefrom 
by a simple topping operation) pro- 
duces phthalic anhydride. While the 
vield is appreciably lower than that 
from naphthalene, the stock is readily 
available and potentially cheap. Cal- 
culations indicate that a fluidized eat- 
alyst plant designed specifically for 
the partial oxidation of such = stocks 
would be economically feasible. Due 
to the low yield and the methyl] groups 
thet musi be eliminated. the heat 
of reaction is very high. This large 
amount of heat is easily removed when 
using a fluidized catalyst bed but such 
heat removal in a fixed catalyst bed 
would not be practical. 


process is 


{lkyl naphthalenes can be dealky- 
lated to form naphthalene by passage 
at elevated temperatures over conven- 
tional cracking catalysts. Such a pro- 


cedure theoretically furnishes a con- 


venient method fur producing naph- 
thalene from petroleum. This naph- 
thalene. being a solid of comparatively 
high melting point, is easily separated 
from other components of the reac- 
tion mixture in pure form. Further- 
more, such dealkylation results in less 
heat evolution in the subsequent syn- 
thesis of phthalic anhydride, not only 
because of prior removal of alkyl 
vroups but also because of the higher 
yield of phthalic anhydride from naph- 
thalene in comparison with that from 
an equivalent weight of alkyl naph- 
thalenes. Unfortunately however, re- 
moval of lower alkyl groups (methyl, 
ethyl. etcetera) from alkyl naphtha- 
lenes by catalytic cracking is very dif- 
ficult. the dealkylation per pass being 
very low. Higher alkyl naphthalenes 
(butyl. amyl. et cetera) are easily de- 
alkvlated by catalytic cracking with 
high once through conversions but 
such higher alkyl naphthalenes are 
present in extremely small amounts in 
coal tar and catalytic aromatization 
fractions, 


Conclusion Phere is no doubt that 
juture inereases in steel productive 
capacity will fall far short of furnish- 
ing sufficient additional naphthalene 
to satisfy the much more rapidly in- 
creasing demand for phthalie anhy- 
dride. The phthalic anhydride raw 
material situation is now eritical and 
has heen so for a number of years. 
Not infrequently in the past the situ- 
ation has heen saved only through 
import of crude naphthalene but such 
imports are highly unreliable and are 
bound to become increasingly unavail- 
able in the future. Some supplemen- 
tary souree of phthalie anhydride raw 
materials must be developed. The pre 
vieus discussion is sufficient to indi- 
cate that the petroleum industry is a 
potential and. in fact. actual source of 
such raw materials. A number of pos- 
sibilities for the production of phthalic 
anhydride raw materials have been in- 
dicated. some of them applicable to 
petroleum refineries. For an individ. 
ual refinery. the most promising of 
these several possibilities can only be 
determined by a thorough analysis of 
the particular economic and other fac- 
tors that obtain. 
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Figure 1. Typical calibration curve for flame photometry. 


Copper analysis by . . . 





Flame Photometry 


Cuts analysis time in half. 


John H. Jordan, Magnolia Petroleum Company, 
Beaumont, Texas 


CHEMICAL METHODS! for deter- pared by diluting solution B with 
solution A, 


A calibration curve for the flame 
photometer is prepared by using the 
above standard copper solutions. The 
solution containing 5 mg. Cu per liter 
is atomized first and the instrument 
settings are adjusted for the transmis- 
sion scale to read 50 percent, The solu- 


mining copper in gasoline require at 
least 30 minutes and the use of a flame 
photometer is advantageous for short- 
ening the procedures. The proposed 
method consists of extracting the cop- 
per from the gasoline with dilute hy- 
drochloric acid and determining the 
copper content of the acid extract: by 
the use of a flame photometer. TABLE 1 

A quartz spectrophotometer employ- Analysis of Gasolines of Known Copper 

Content by Flame Photometry 


ing a hydrogen flame and having a 
photomultiplier attachment is em- 
ployed. The settings vary with the 

instrument. For the spectrophotometer oo “ono fou los lee 
used, conditions were selected as 0.25 | 0.23 | 023 | 025 | 0.27 
| 


Copper Content Copper Content by Flame 
1g liter ometry Mg liter 





foll 0.05 | 0.043 | 0.050 | 0.059 | 0.057 
orlows: | ! 

wl TABLE 2 

Comparison of Results Obtained by Flame 
Photometric Method and Chemical Method 


< ] of a 2. 


Selector Switch 
Photomultiphier “on” 
Resistor Selector 22 megohiuis 
Wave Length 324.8 on Unknown 
Shit Width 0.065 mm P 
Sensitivity Setting 5 turns counterclockwis« Copper Content M¢ ‘liter 





Oxygen Pressure 15 psi Flome 
Hydrogen Pressure 5 psi Photometric | Chemical 
“Volt B Batteries 5 Gasoline Methed 
Reagents required are: st nn ome 
(A) Four normal HCI free of copper — 
0 
(BR) Solution of copper sulfate m water Motor 
containing 1000 me. of Cu per Meter 
otor 
liter . Copper Sweetened Dist 
(€) Standard solutions containing 1, 2, Copper Sweetened Dist 
$4 and S me. Cu per liter, pre — aan Se coe San 








tions containing 1, 2, 3 and 4 mg. 
Cu per liter are next atomized and 
the readings on the transmission scale 
recorded. The reading obtained using 
the 4 normal HC1 solution is also ob- 
tained and subtracted from the above 
readings. The corrected transmission 
scale readings for the above copper 
sulfate solutions are plotted against 
copper concentrations as shown in 
Figure 1. 

The sample of gasoline containing 
the unknown quantity of copper is ex- 
tracted with 10 ml. of + normal HCI 
solution by shaking for ten minutes in 
a separatory funnel. The volume of the 
sample used depends on its copper 
content, If the quantity of copper is 
0.05 mg. or less per liter of gasoline. 
1000 ml. are used. If the quantity of 
the copper is greater than 0.05 mg. 
and less than 0.5 mg. per liter, 100-ml. 
samples are used, For larger concen- 
trations of copper the size of samples 
is reduced accordingly. 

Before analyzing the acid extract 
from the unknown sample, the trans- 
mission dial is set to read 50 percent 
with the standard solution containing 
5 mg. Cu per liter. The HC] extract 
is then atomized and the reading taken 
on the transmission scale. The reading 
is corrected for the blank HCI solu- 
tion as in obtaining the calibration 
data, The quantity of copper is then 
read on the calibration curve and the 
copper content of the gasoline is caleu- 
lated from the equation. 


Me. Cu per liter gasoline 
(Me. Cuin HOT extract) ~ 10 
7 


Where S is the volume of gasoline in 
ml shaken with the 10 ml of 1 nermal 
HC). 

Typical results obtained by analyz- 
ing gasolines of known copper con- 
tents and their reproducibility are 
shown in Table 1. The data show that 
the results are reproducible within + 
10 percent. Comparison of the results 
obtained by the present method and 
the conventional method’ are in very 
close agreement as shown by the data 
presented in Table 2. 

The proposed method which is ap- 
plicable to all types of gasoline is 
much easier to run than the chemical 
method and reduces the time required 
for analysis from 30 to 15 minutes. 
Tetraethyllead, dyes and anti-oxidents 
normally used in gasoline do not inter- 
fere with the photometric procedure. 
The effect of the presence of iron is 
less pronounced than in the colorime- 
tric method. 
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Figure 1. Temperature, Pressure, and Conversion in Fired Tubular Reactor with Constant Heat Input Rate. 
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Designing Fired Tubular Reactors 


This method is developed for application to endothermic, first order, gas 
phase reactions. Its use can save time and effort in making design calculations. 


P. G. Murdoch and C. D. Holland, 


be &. £ Colleae 


THE DETAILED design of a chemi- 


cal reactor is not difficult in principle. 


but it is complex in practice, since the 


effects of variations in 
pressure and linear velocity over wide 
ranges must be taken 
Sometimes the problem is only to size 
a reactor on the accurate 
plant data previously accumulated for 
reactors and feeds of the same tvpe- 
In such cases caleulational shorteut- 
jut when ex- 


temperature. 
into account 


hasi-~ of 


mav usually be devised. 
tensive plant data of this sort are not 
wailable. the optimum design can be 
us] 


Varel Perrot 


KEE INTER 
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developed only by trying several com- 
binations of both design and operat- 
ine variables before making a final 
selection. Each trial design ordinarily 
involves a great deal of trial and error 
within itself. so that a 
proximate calculational procedure 
would be helpful. This article de- 
-cribes a shortcut method for fired 
tubular reactors, which is applicable 


shorter, ap- 


to an endothermic reaction having a 
reaction rate equal to kp,y. To illus- 
trate the use of the approximate de 


sign method. the solution for an ex 


ample is included. 

As the term is used here, a fired 
tubular reactor consists essentially of 
straight) tubes connected by return 
bends, most but not all of the straight 
portion of cach tube being heated on 
its outside by thie The rate of 
heat transfer to the tubes is assumed 
to be constant, at different levels, in 
the radiant and convection sections 

It is assumed that all tubes are in 
and that the tubes and return 
bends are equal in number. The unit 
whieh the calculations will be 


159 
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based is therefore a hookshaped sec- 
tion consisting of one tube and one 
180-degree return bend. The actual 
reactor is equivalent to a long straight 
pipe of length N«(L, + L,), having 
a friction factor which takes into ac- 
count the effects of the return bends 
and a heat input rate averaged over 
the length of the hook. The friction 
factor to be used is 


(1) 


fi, where it 


rate to be 
Is 

+ Ie 
Btu/(hr) (sq. ft. of inside area) 


Phe heat imput used 4, 


where | he j 
(2) 
take In 4D, and 


It is customary te 
Biss lL. + ooOb 


Let an endothermic reaction occur 
in the reactor and suppose, first, that 
q is constant throughout. Then the 
variation, along the tube, of tempera- 
ture, pressure and conversion will be 
qualitatively as indicated in Figure 1. 
The feed enters at a relatively low 
temperature such that the reaction rate 
is very small. In the first portion of 
the reactor the feed is preheated to a 
temperature high enough to cause the 
reaction to oceur at a small. but 
measurable rate. This will be called 
the Preheat Section; it is bounded by 
Points 0 and | of Figure 1. 

As reaction commences, the rate of 
temperature rise diminishes because 
some of the heat input is utilized as 
heat of reaction. but unless the heat of 
reaction is very large the temperature 
rise continues until a predetermined 
outlet value is reached, at Point 2. The 
portion of the reactor between Points 
1 and 2 will be called the Reaction 
Section. The reactor may, of course, 
he ended at anv desired length, so 
that Point 2 may in a specific case be 
either nearer to or farther from Point 
1 than ix indicated by the figure. In 
the caleulational method developed 
here, the Reaction Section is con- 
sidered to end before the very sharp 
lemperature rise associated with very 
high conversions occurs. 


Differential Equations for the 
Reactor When the two sections are 
at different q levels, the behavior will 
still be the same qualitatively as that 
shown in Figure |, but the sections 
must be considered separately. The 
differential equations for reaction rate. 
pressure drop and temperature rise. 
respectively, can be written 


X) 
8X) 


dX 
mre FV, 


(Vie 


kp (I+ 


dp 
—P av, 


dt dX 
=~ ” Ge 


4q 4H, 
and Ss M.c; 


BT(1+8X) 


where m Diwes 
The quantity s is defined so that it is 
positive for an endothermic reaction. 


The mathematical problem is to 
integrate Equations (3), (4) and (5) 
simultaneously. This can be done by 
stepwise, numerical methods (1), but 
the calculations involved are or- 
dinarily laborious. It will be shown 
that a relatively simple analytical inte- 
gration can be obtained, if certain ap- 
proximations are made. 

The basic approximations used are 
for the rate constant, k, and for ex- 
pression for the pressure drop. In each 
section, appropriate mean values for 
d Ink dT and —-p dp/dV, are used. 

Before proceeding further, it should 
be noted that first order rate constants 
as commonly given have the dimension 
(time).-' The value having this di- 
mension is called k,. It is convenient in 
the present connection to express the 
rate constant as k,, having the dimen- 
sions (mass) /(time)(vol.)  (press.). 
e.g. Ib. moles/( hr) (ft®) (psi). ky is 
equal to k./ZR,T. In this discussion. 
the symbol k is used to mean k,. 


Preheat Section- Since the con- 
version is very small in the Preheat 
Section. the right hand sides of Equa- 
tions (3), (4) and (5) reduce to 
kpva.. BT and m. respectively. From 
equations (4) and (5), 


(1 
Ss 


The subscript. on T (or t), p and \ 
indicate the points to which they refer. 
Equations (6) and (7) give the pres. 
sure drop and reactor volume for the 
Preheat Section in terms of the tem- 
peratures at the ends 
of the Section. The 
number of tubes is 
viven by 


a pe 


*Preheat - _ ° | — 

Assuming that the inlet temperature, 
T,, is set as a design condition, the 
remaining problem is to determine T,. 
Within limits, T, can be set arbi- 
trarily, since the primary require- 
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ment is that it be such that the con- 
version is small at that point in the 
reactor. In other words, the exact 
point of demarcation between Preheat 
and Reaction Sections is arbitrary. It 
will be convenient to determine T, as 
the temperature at which roughly one 
per cent of base reactant in the feed 
has reacted, i.e. at which X = 0.0 ly,o. 
To find such a temperature, an ap- 
proximate integration of Equation (3) 
will be used. Nearly all the conversion 
in the section will occur at tempera- 
tures not far below T,. Then with 
good accuracy dink/dT can be taken 
as equal to E/RT,*. This permits re- 
placing the Arrhenius expression 
Uy 


~ RT 
k — (const.) € by k = kyeblt-y 
where k, is the correct value of k at 


Point 1 and b, is . Further, the 


a 
RT,’ 


pressure drop in the Preheat Section 
is nearly always relatively small, so 
that for present purposes a constant 
pressure equal to p, (or, roughly, p,) 
can be used. Then, with sufficient 
accuracy, 


Neo dX hie! '? piyae dV, 
KiPayac 
m 
Integrating and substituting the 


b 


uw ' dt 
limits, 


hipad aw 


boatet 


- ‘ ”) 


te bmn 


But by 


the approximation utilized, 
c by (ty to > 


ko/ky, which is taken to be 
0.01 neem | 


Thus, 
PiVao 


small 


q 
R I ), Mocpy ID 


Reaction Section—-For the Re- 
action Section the method used for 
integration of Equations (3). (4) and 
(5) is outlined in the Appendix: it 
leads to the following equations: 


5X.) (1 


Oo iS) 


Gvwded [Ines (va - 


Va \ 


X:)] 


Hey 
k. © t(4QH,) 


where S 


e \ Ja 
~ tunetion Shown in Figure 2 


v function Shownin Figure 3 
- oN I, 
iT; - ma > ) ? ~ 
> 


In many cases the last term in this ex 
pression is negligible, so that 


a=BT..* (1 4 **) 
I 


5X, 


RTS 
and 
, , Za 
pi — pe = (tz: — ts 4 


sX.) (10) 
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t, ¢ sA; 


(1) 


If the argumenis of ¢ and ¥ are for 
the moment represented by x and u. 
respectively. the functions are. mathe- 
matically. defined as follows: 


x 


*dx andy (ud 


Equations (9) and «10 involve 
the pressure, temperature and = con- 
version at Point 2. They must be 
~vlved simultaneously in order to give 
both the pressure and conversion cor- 
responding to a set temperature. Thi- 
is readily done. Substitution of thi- 
conversion in Equation (11) gives the 
volume tand hence the length) of the 
Reaction Section. The equations apply 
not only at the outlet of the reactor. 
but also at any other point for which 
the conditions for validity apply. 


Conditions for Validity In 
order for the equations to be valid. it 
is necessary that \. be equal to on 
greater than 1/¢b.s). that t. be greater 
than t,. and that p, be at least 
fourth of p,. It is also necessary that 
specific heat. heat of reaction. friction 
factor, compressibility factor not vary 
vreatly over one section of the reactor. 
so that average values of these quanti 
ties may be used as mean values. 


Simplifying Assumptions Made 
in the Approximate Method The 
approximations involved in the equa- 
tions are of several kinds. It is as- 
sumed in the derivations that the per- 
tinent physical properties of the svs- 
tem are constant at appropriate mean 
values over each section: the error in- 
troduced is probably small when only 
one reaction occurs in the system. H 
several reactions occur, all of the im 
portant must have substantially 
the same temperature coefficient for 
the method to be applicable. and varia- 
tion in heat of reaction with conversion 
should not be great. The assumption 
that q is constant over cach section is. 
of course. not exact for any actual re- 
actor. For purposes of preliminary 
estimation. this assumption is suf- 
ficiently accurate. in view of the com- 
plications that would otherwise be in- 
troduced, 


Ones 


It ix assumed that the reaction rate 
constant varies exponentially with 
temperature (or d Ink /dT a 
stant in each section). rather than ex- 
ponentially with 1/T. The errors in- 
troduced are small. for the following 
reasons. In the Preheat Section the 


con- 
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Figure 2. Reaction Section Function, ¥ 


temperature range is sufficiently great 
to cause a large relative change in the 
rate constant. k if this were not so. 
reaction would be oceurring at the 
inlet. and there would be no true Pre- 
heat Therefore. nearly all 
reaction in this Section occurs over a 
-mall. high-temperature range, near 
the end of the Section. The indicated 
approximation represents this range 
with good accuracy. For the Reaction 
Section, the derivation leading to 
Fquation (9) shows that the con- 
ditions at the inlet and at Point | are 
of negligible influence on this equa- 
tion. Only the behavior near the out- 
let (Point 2) is important. so that the 


Section}. 


rate constant approximation is ade 
quate for the Reaction Section. 
While a single reactor of the type 
considered may be used to produce al- 
most total iN very 
unitw) such unlikely because 
the temperature would be rising 
rapidly in the latter part of the Re- 
action Section (see Figure bi. Tt is 
much more likely that a separate re- 
actor or an added Section, with rela- 
tively low heat input rate, would be 
used so as to hole the temperature 
nearly constant. Therefore. the basis 
of the derivations is that conversion is 
occurring at a considerable rate at the 
outlet of the Reaction Section. Hence. 
in integrating Equation (4). the mean 
value of the expansion term 6* X may 
he taken to be 8 * (X,/2), approxi 
mately. This value, or the more sophi-- 
ticated expression under Equation 
(11). may be used to caleulate the 
quantity a. In the differential equa- 


reaction close to 


use ois 


tien leading to kaquation (9), the in- 
tegrand involves a in a rather compli- 
cated manner, so that the mean value 
of a for this Equation may differ some- 
what from that stated. However, the 
use of the mean value. as is shown 
in an article to appear in the Perko 
reem REFINER in the near future. 
vives satisfactory aceuracy. This ques- 
unimportant unless the ex 
pansion term is large. 


tion is 


Application of the Equation 
In caleulating a reactor to which a 
feed of fixed composition is charged. 
there are 1 variables appearing in the 
equations, namely p., py, Pe, te, ty, bs 
\.. Du w. Prreheat Berto ANE Cpeaerios 
nerise CVE preheat Movies ME OOO Perens 
sere There are three equations relating 
variables, for each 
that the independent variables are 13-6 
or 7 in number. It 
that for any given design or per. 
formance problem the ratio qproen 
known of 


these Section. so 


will be assumed 


Ciencia. can be set-in 
advance, so that the number of inde 
pendent variables to be considered is 
reduced to 6, Various choices of these 
6 quantities may be made for con- 
venience, as indicated by the nature of 
the particular problem to be solved. 
In designing a reactor, it’ is ordi- 
narily convenient to leave the caleu- 
lation of the reactor section volumes 
(or numbers of tubes) until the last. 
That is. Equations (6). (8), (9) and 
(10) are solved. and the results sub- 
stituted in Equations (7) and (11) to 
obtain the volumes. An. ex- 
ample of one method for applying the 


section 
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equations i- given in the following 

It is important to note that reactor- 
of the type dealt with in this paper 
restricts the 
Suppose. as be 


have a property which 
choice of conditions 
fore. that the reactor is one for which 
bus X. is greater than 4: then Equation 
19) is obeyed. This is a relation be 
tween topo AY. ow. qe and Dy (the 
effect of t, on this equation is very 
minor). Therefore. only 5 of these 6 
variables can be set arbitrarily. But if 
any 5S are set. the Reaction Section size 
and behavior are thereby fixed. Physi- 


cally. this means that setting 5 of these 


variables fines the outlet) conditions. 
feed and heat input rates, and tubs 
diameter. These in turn fix conditions 


throughout the Reaction Section, a- 
could be shown by backward integra 
tion. so that p, and t, are determined. 
Further backward integration de- 
termines p vs. tin the Preheat Section, 
whieh could. of course, end at any 
desired point. 

If the arbitrary conditions do not 
include 5 of the 6 mentioned, a total 
of © conditions must be set to de- 
termine the reactor. For example. w. 
pu ha poo t.. and X. may be set. Then 
4 and 1), cannot be chosen arbitrarily ; 
they can be calculated as shown in the 
following example. 


illustrative Example, One Method 
of Application Approximate 
Design Method 


Ihe reaction A-*2B is to be carried 
mtn a fired tubular reactor. The rate 
ot reaction is kpa. The feed contains 95 
percent of reactant, A, on a molal basis 


(Vie 0.95); the charge rate, w, is $000 
lb/hr. The inlet and outlet temperatures 
ire to be 600 FF. and 1300 respec 
tively. The inlet pressure is to be 100 
psi abs. The outlet conditions are to be 
p 54.0 psi abs, X.  O896 and t 
1s000 I It may be assumed that 
i) 
(OP) breton 1p (Dtesers [Determine 


the heat input rates, tube diameter and 
the volumes of the Preheat and Reac 
tion Sections needed. The physical prop 
erties, which for this example will In 
considered constant, are as follows 


*. 075 Biu/bsceeF) 


‘ 


aa io 


ni ! 


k } Li's } 1a’ 


(Ib.mole)/(ir.) (0) Cpsi) 


i Kk, | 92400 Btu/ (ib mole) 
| 
kk ws R 

M ov 
AH, == 36000 Btu/(Ib. mole A reacted) 


Viscosity 0.02 centipoise 
lor present purposes take Bi 


Solution 


When both inlet and outlet conditions 
are fixed, a direct calculation cannot be 
intevration. However, 


0.072 


rinacke by 


stepwise 


this calculation is readily performed by 
use of the approximate design method 
as follows 

First determine the diameter. Because 
of the high power to which it occurs in 
a, only a very rough estimate of p, and 
t, is required in order to fix D,. To show 


this, estimate p: == 95 psi abs and t,= 
800 KF. For the Reaction Section, b 
0.0150, s = 800, bes == 12.00 

Then from Equation (10), 


m 500 +- 800 0.896 
- - te ha 
2a 9 5+ 
hyn = 47 [oom 
0.05 > 
ea aot \ 2a 
2.95, @ (2.95) = 3.09, 
les (¥ v0 \:) 12.00 ~ 0.054 
0.648, & (0.648) = 0.491 
1.896 — 1.95 ~ 0.491 
| ‘ « 7 - 
bag (9) 3.09 se vor 
17.48, S >> 0.178 
from the dennition of S, 
q k: (AH) S 
: = S400 
1) \ bom 
y Ja 
4 q 
Hence, m = =? 20 4 
Wp i 
LBA 
Since > 0.199, it follows that a 
af 
26.4 . 
>xX01909 


" U.S8Y6O 
By definition, a>: B « 1510( 1+ : ) 


ca 000 | 


8B — 0.0298. Also, B 


500 


i> 6 3, 


22248 
0.951 
(ol »,)° 






















































Nomenclature 
a Pressure drop coefficient, defined below bq. (11) V, Inside volume of reaction space; i.e. of tubes plus 
b— E/ar’; ie, d Ink/ar, “R" return bends, cu ft. 
; lressure drop factor accounting for effect of re “ Feed rate (total) to reactor, lb/hr; w= Mon. 
turn bends, dimensionless X — [Moles reactant (A) reacted per hour, between 
, Specihe heat, Btu/Uby Ch) inlet and a point in the reactor] — [Moles total 
1), Inside diameter of tube, ft feed to reactor, per hour] == Conversion at that 
| \etivation energy of reaction; Le, ds Ink/d point, dimensionless. 
(Weed, Btu (Ib mete ) — 
' Coectherwnt m frietion tactor; ft i’ (Reynolds ‘\ Argument of ¢, p./ >) dimensionless 
No.) "’, dunensionless. = 
i Heat absorbed by reaction of one mole ot re , Mole fraction in gas, dimensionless 
wetant, Btu/ Ub mole reacted) Vao-= mole fraction of reactant (A) im reactor 
\ Reaction rate constant. (Except where noted, feed 
k ky (Ib mole)/Chir) (eu ft) b/sq in) Z — Compressibility factor of gas, dimensionless 
\ Length of tube or mdicated portion thereof, ft 18 
m 4q , coefficient in heat balance equation (No a 41.2 ZU FE w “u 
Diwep 5), “P/Ceu ft) M. ° (ob,)** “TO00 
\l Molecular weight; M.>- mean molecular weight 
of reactor feed, dimensionless ais : _ 
Fotal moles feed flowing per unit. time, (Ub (pst)/(it) R); coethernt mo pressure drop 
, equation (No. 4) 
moles) /hr, w/M.,. 5 Increase in total moles per mole reactant (A) 
‘ Number of tubes in series reacted, dimensionless. Inreaction A ce, 
\; Revnolds number, dimensionless 5 “ ' 
~ Pressure, Ib/(sq in); pas partial pressure of “ Viscosity, ep. 
mnpenent A , ‘ Function of dimensionless pressure group sm 
q Heat mput rate, Btu/(hr)(sq tt mside area ot Equation 9 
tube } return bend), ds Actual heat input rate, J —- Function of dimensionless conversion group um 
Biu/( he) (sq ft inside area of heated part of Equation 9 
tube) 
Ik (jas constant, Bru/(b mole) (°F) Subscripts 
R gas constant (PVT units) 10.73 Ob/sq 1,2 Points in reactor (see Fivure 1) 
m) (eu ft)/Ub mole) CR) a—- Actual 
Ue eeefficient in heat balance equation (No \ — Reactant 
Mac, , °F b Return bend 
Coefficient in Fquation 9, dimensionless ep — Equivalent for pressure dro 
Coetficient in Equation 15, dimensionless h -— Heated 
Lt femperature in °R, °F, respectively i-- Inside of tube 
\rcument of ¥, bes (vace-—— X), dimensionless s —- Straight 
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6 
11 
5990 Btu/(it’) (hr) 


(yi see 1OORt) 
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kT, = 0.04 * 46500 > 
S900 
or Ohne 


lake t, 


U277 ou 0.75 lime 
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and y. differ consid 
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lhese values tor ty 
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1), and q, using the 
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Calenlating 


1) 0.2792 ft, 


as VE 
11130 Btu/ft'hlr., 
(() )rrreneat Beetion 6070 Btu/ithr. 
The caleulated values of Dy and the q's 
differ but little irom those determined 
in the first trial. A single trial is usually 
sulticient 
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Figure 3. Reaction Section Function, ¥. 


Discussion The above example 
illustrates the ease with which a design 
problem can be solved by use of the 
approximate design method. To solve 
this design problem by the conven- 
tional step-wise calculational method 
would require several complete de- 
sign calculations. 

The approximate design method can 
be extended with little difficulty to in- 
clude an isothermal or soaking section. 
Also, it is possible to apply the equa- 
tions to a reactor having two reaction 
sections, at different levels of heat in- 
put rate, provided the conversion in 
each such that the conditions for 
validity are met. Further, it is possible 
to derive analogous equations for re- 
actions occurring with a second order 
or zero order rate. 
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Appendix 


Method of Integration for Reaction 
Section It is assumed that the quantity 
BTL! 8N0 as comstant at appre 
priate mean value “a” over section 
Then —p dp/dV,; 
Pheretore 
p—pr 2a (Ve. 
From Equation (5) 


t —t: m (V,,- 


—m 


2a (Pp 


sennne 
the 


= a. 


V,) (12) 


Vr) -+s(X:—X). 
t+s(X,—X). 


(13) 


It desired to eliminate V, from the 
equations. In order to do so, first, divide 
Equation (4) by Equation (3) and sim 
plifv, obtaining 
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nail-headed stud is “shot” into 


steel shell 


With driver 


the strap, lead and 


Lead Linings Erected Faster 


With cartridge-powered tool, time saved is 


70 percent. 


A NEW METHOD for fastening 
strapped lead linings, perfected and 
field tested. substantially cuts down 
the cost of such an installation and in 
other was~ makes a strapped lead lin 
ing more desirable 

The method makes use of a 
tridge powered tool or “stud driver.” 
It is used for securely anchoring steel 
straps to a lead lined steel vessel with- 
out drilling and matching belt holes 
or for fastening sheet lead to concrete 
without requiring the time-consuming 
and expensive method of sinking an- 
chor bolts. Hf desirable, wood studding 
ean be anchored to conerete, steel or 
cinder block with the stud driver. The 
sheet lead is then anchored to the 
studding. In general, the cost redue- 
tions involved over customary fasten- 
ing techniques have been about 60 
percent; a saving largely the result of 


lowered labor costs 
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Soon to receive its first field trial is 
a unique stud driver application per- 
fected by the New England Lead 
Burning Company of St, Louis, Mo. 
Wherever the lead lining in a steel 
vessel is to be strapped, a strip of 
l6-pound lead. 5 inches wide is first 
laid down on the lead lining. On this 
is centered a steel strap 2 inches wide 
and %\,-inch thick. The whole “sand- 
wich” is flattened at the point of fas- 
tening and a stud driven every four 
feet on center, The lead strip is then 
turned up over the steel strap and 
joined by welding, thus sealing the 
steel away from contact with corro- 
sives. This method not only is con- 
siderably faster than the conventional 
method of covering straps but cuts the 
number of lead welded seams. and 
thus the cost of lead welding, in half. 

The maximum thickness of strapped 
lead lining thus far successfully fas- 
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Lead strip covers the steel strap, stud-fastened to the vessel shell. 


tened with the stud driver is through 
'y-inch steel strap, plus ,-inch lead 
lining, plus 14-inch steel shell. There 
is evidence that the thickness of the 
lead is more or less inconsequential 
inasmuch as it) behaves more as a 
lubricant for the steel stud rather than 
as an impediment. 

Operation of the stud driver is ex- 
tremely simple and safe and does not 
require a skilled operator. Tests on 
the strength of the stud have shown 
that the normal nail-type stud will 
continue to hold. long after a! ,-inch 
mild steel nut and bolt’ would have 
failed by shearing. 

In a typical strapped sheet lead 
lined steel vessel. the use of the stud 
driver eliminates the drilling of the 
strap and shell, an operation requir- 
ing about 12 minutes after marking. 
and the set-up operation which takes 
about 2 minutes making a total of 11 
minutes for each hole. Set-up applies 
to the erection of the necessary staging 
and equipment so that the operators 
can have proper leverage for drilling. 
Stud driving. on the other hand, takes 
approximately 2 minutes per hole for 
loading the gun and shooting the rivet 
after the set-up. making a total of 
only 4 minutes per hole, a time saving 
of more than 70 percent. Furthermore. 
marking time can be cut down con- 
siderably because in driving studs it 
would not be necessary to adhere to a 
specific spacing. Studs could be driven 
virtually at random. 
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Figure 1. Schematic flow of 


Underloading 
Causes Poor Operation 


gasoline absorption plant 


Underloading can be as disastrous as over- 


loading. Suggestions are offered for avoiding these pitfalls. 


Arthur L. Gagneux and Arthur B. Hiser, 


Magnolia Petroleum Company 
Beaumont Texa: 

MOST REFINERS overload thei 
equipment in an effort to obtain high 
thraput and this may result in unsat- 
isfactory performance of their units. 
Another condition equally as impor- 
tant as overloading in reducing oper- 
ating efficienes is underloading. Un- 
derloading in distillation equipment 
may be traced to low charge rates o1 
inadequate heat input. and result in 
insufficient stripping or unstable tray 
operation as described beiow. 


Insufficient Stripping = Operation 
of a light oil -tripper at underloaded 
conditions has been encountered at a 
vasoline absorption plant. 

This plant consists of two lean oil 
systems, both containing an absorber 
and a stripper. The conditions of un- 
derloading were encountered on the 
absorber and stripper through which 
the low molecular weight lean oil is 
1954 
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circulated. 

Wet gas enters near the bottom of 
the absorber, with the lean oil entering 
at the top tray. The fat oil, containing 
the absorbed hydrocarbons, flows to 
the stripper where the hydrocarbon- 
are distilled off. The denuded oil from 
the stripper is returned to the ab- 
orber. 

This unit is designed to handle 
550.000 standard cubie feet per hour 
of wet gas containing C, through (, 
hydrocarbons having an average mo- 
lecular weight of 40. The gas contain- 
a large amount of propylene and bu- 
tvlene. The absorption gasoline from 
the unit is free of methane, ethane. 
und inert gases. The design recoveries 
for the unit were set at a minimum of 
65 percent propylene and 98 percent 
butanes and heavier hydrocarbons. 

The wet gas enters on the 18th tray 
of the 22 tray deethanizing ab- 


sorber as shown in’ Figure 1. This 
tower is operated at 30-35 psig. A lean 
oil of 87-90 molecular weight, sup- 
plied from the light oil stripper. enters 
on the top tray of the tower. Heat re- 
quired for removing ethane and lighter 
hydrocarbons from the fat oil is sup- 
plied by a steam reboiler, The over- 
head gases containing essentially meth- 
ane. ethane. and inert gases, with small 
amounts of heavier hydrocarbons flow 
to the heavy oil system for further 
fractionation. 

The fat oil from the deethanizing 
absorber. which is free of hydrocar- 
bons lighter than propylene, is stripped 
on the 20-tray light oi] stripper which 
is operated at 90-105 psig, depending 
on the composition of the fat oil. The 
fat oil leaving the bottom of the ab- 
sorber exchanges heat with the lean 
vil leaving the stripper in a set of heat 
exchangers, before passing through 
the feed preheaters which use 125 
pound steam as the heat source. The 
feed entering the tower is preheated 
to a temperature at which about 15 
percent of the feed is flashed at the 
feed tray. The feed tray is the 13th 
from the top and at this point the 
tower diameter changes from seven to 
nine feet in’ the lower section. The 
stripper has two functions; the first is 
to remove the hydrocarbons, propy)- 
ene through normal pentane, from the 
fat oil: and the sceond is to prepare 
the lean oil for the deethanizing ab- 
sorber. This lean oil has a molecular 
weight of 87-90, and consists primarily 
of hexane, Heat for stripping is sup- 
plied by a 125 pound steam reboiler. 

Operation of the stripper was un- 
satisfactory because a large amount of 
butanes remained in the stripped lean 
oil. These butanes reduced the absorp- 
tion capacity of the oil for butanes in 
the absorber and overloaded =the 
stripper. Low vapor velocities through 
the risers and caps in the trays in the 
lower section of the tower were re- 
sponsible for insufficient: stripping. 

Caleulations showed that the vapor 
velocity through the risers below the 
feed tray was insufficient for overcom- 
ing the resistance of the liquid layer 
on the tray. This resulted in’ unsatis- 
factory vapor-liquid contact, and 
caused vapor channelling and back- 
trapping of liquid through the caps. 

The vapor velocity below the feed 
tray was increased by vaporizing addi- 
tional quantities of hydrocarbons in 
the reboiler. This additional vaporiza- 
tion in the reboiler was accomplished 
by two means: (1) by blocking out 
the feed preheaters, and (2) by in 
creasing the reboiler duty. Blocking 
out the feed preheaters caused the feed 
temperature to decrease from 303 to 
263 F.. thereby reducing the percent- 
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aye of feed flashed at the feed tray 
from 15 mole percent to zero mole per- 
cent. The molal liquid downflow was 
increased as a result of this, thereby 
permitting all the vaporization in the 
tower to take place in the reboiler. 
Therefore the reboiler duty was in- 
creased by approximately the duty 
which had been supplied by the feed 
preheaters, so that the necessary va 
porization could be obtained. 

A marked improvement in fraction- 
ation was observed which resulted in 
lowering the butane content of the lean 
oil from 4.2 volume percent to 0.5 
volume percent. This improved frae- 
tionation was obtained even though 
the tower bottoms temperature 
lowered 19 F., and the stripper was 
handling a greater load, as shown in 


was 


TABLE 1 
Operating Conditions on Light Oil Stripper 


Preheaters | Preheaters 
in Service | Blocked Out 


OPERATING CONDITIONS 





Hutanes Content of Lean Oil 
Vol. Percent 2 

Lean Oil Circulation Rate, gpm | 00 ilo 

Reflux Rate, 6/D | 7530 eto 

Alaorption Gasoline Hate, B/D 3000 oe 


Feed Temperature, Ks 2h 
‘iverhead Temperature, F 151 144 
Reflux Temperature, F N2 ST 
Kottoms Temperature, F . | 30 al 


a 


lower Preasure, peig “4 


The operation of the tower was not 
improved by the introduction of addi- 
tional quantities of steam to the re- 
lwiler, when the feed preheaters were 
in use. High reflux rates could not be 
used to inerease the vapor flow in the 
hottom section of the tower because of 
carry-over of the liquid. 


Unstable Tray Operation back 
trapping of liquid through bubble 
caps, resulting from underloaded con- 
ditions, was encountered on the de- 
ethanizing absorber of the same plant. 
This backtrapping of liquid caused 
unstable operation of the bubble tray- 
in the stripping section of the tower. 
The wet gas input to the absorber is 
550,000 standard cubic feet per hour. 
The lean oil is circulated at a rate of 
1100 gpm. The wet gas has a molecular 
weight of 40, while the absorption oil 
has a molecular weight of 87-90. Under 
these conditions the operation of the 
trays in the stripping section was un- 
stable. As a result of this, the re- 
coveries for propylene and heavier hy- 
drocarbons were below design values. 

The unstable operation of the strip- 
ping trays was first detected by a wide 
temperature spread between the ma- 
terials leaving the reboiler and the 
hettom of the tower. These two tem- 


lis 
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Figure 2. Bubble cap arrangement for tray 
Nos. 18 through 22 


peratures should be essentially the 
same since the liquid leaving the 
tower is fed from the reboiler. There- 
fore the wide temperature variation be- 
tween reboiler outlet and tower bot- 
tom indicated that liquid was back- 
trapping through the bottom trays. 
Tray calculations were made to be- 
termine the reason for this condition. 
These calculations consisted of  esti- 
mating pressure drop through riser. 
cap, and slot areas, and of liquid 
loading conditions. They indicated that 
the vapor velocities were too low to 
give a stable operation of the strip- 
ping trays. In order to verify these 
findings, the lean oil circulation rate 
was decreased to 900-950 gpm with- 
out altering the wet gas input. This 
change resulted in a convergence of 
the temperatures of the reboiler out- 
let and tower bottoms and verified the 
results of theoretical calculations. 

The vapor velocities required to give 
stable operation of the stripping trays 
could be obtained by 

(1) raising the flash temperature in 
the reboiler, or 

(2) blocking out bubble caps on the 
stripping trays. 

The first method is undesirable since 
it inereases the rate of vapor flow 
through the absorption section and 
reduces the absorption capacity of the 
absorber by increasing the internal re- 
evele. , 

The second method. that of block- 
ing out bubble caps, ix the preferred 
one and has been adopted for the 
plant. The vapor velocity is increased 
through the remaining bubble caps, 
without increasing the load on the ab- 
sorption section since the overall 
vapor load remains unchanged. 

The vapor velocity through the caps 
was increased 22 percent by blocking 
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off 90 bubble caps on the five stripping 
trays. These stripping trays, numbered 
18 through 22. are of the split flow 
type and contained #4 four-inch bubble 
caps on 6-inch triangular spacing. 
Eighteen caps on each stripping tray 
were blocked off in a symmetrical pat- 
tern and as many caps as possible were 
blocked off nearest the inlet weirs 
where the liquid layer was greatest. 
Five caps were blocked off on the row 
of caps nearest the inlet weir, and || 
on the middle row of caps, as illu-- 
trated in Figure 2. The blocked-out 
caps are shown cross-hatched on Fig- 
ure 2 for trays 18, 20 and 22, where 
liquid enters at both sides of the 
trays, and are shown shaded for tray- 
19 and 21 where the liquid enters the 
center of the trays. The cap blockin: 
operation is simple, requiring only the 
removal of the cap and the bolting of 
a 'g-inch steel plate over the riser. 
The high vapor velocity through the 
caps, obtained by blocking out some 
bubble caps, minimized the backtrap- 
ping of liquid and channeling of 
vapors through the trays when the 
lean oil circulation rate through the 
tower was 1100 gpm. More intimate 
contact between vapor and liquid im- 
proved the fractionation and recoverie~ 
of propylene and heavier hydrocarbon~ 
for the same ethane content in the 
absorption gasoline. Recovery of pro- 
pylene was increased from 45 to 66 
percent and recovery of butanes and 
heavier from 96.2 to 98.5 percent. 
These improvements are illustrated in 


Table 2. 


TABLE 2 
Operating Conditions on Deethanizer 


Before After 
Blocking Oat) Blocking Out 


OPERATING CONDITIONS Bubble Caps | Bubble Caps 





1,100 
798,000 
3,80) 


ates: 
Lean Oil Circulation, gpm 
Wet Gas, CFH 

Recycle Gas, CFH 


1,100 
| 798,000 
10,000 


Temperatures: 
Lean Oil to Tower, F 
Tower Bottoms, F. 
ssure: 
Deethanizer, psig 
Percent Ca in Absorption 
Gasoline ; 
Recoveries: 
Propylene 
Propane 
Butanes and Heavier 





The two illustrations used in thi- 
article show the detrimental effects of 
operating certain pieces of absorption 
and distillation equipment at low 
vapor rates. 
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Figure 1. Cross section of monolithic lining. (1. Refractory concrete 
reinforced with carbon steel floor steel; 2. Insulating concrete re- 
inforced with wire mesh; 3. Cement and sand, 1:3 mix reinforced 


Ry mR 


AMBIENT 
TEMP 50 °F 


with wire mesh; 4. Carbon steel shell; 5. T-head stud; 6. Vapor 


stop ) 


Monolithic Linings 


—R,* 0 606 (ASSUMED) 


——R,*0 167 (ASSUMED) 


EXPERIMENTAL 


Figure 2. Temperature drops through monolithic lining test panel. (1. Re- 
fractory concrete and floor steel; 2. Refractory concrete; 3. Insulating con- 
crete; 4. Insulating concrete; 5. Cement and sand; 6. Carbon steel shell.) 


for Refinery Service 


Actual plant evaluations conducted over a six-year period have established 
that this type of lining offers these advantages: 


> Low initial and maintenance costs 
§ Resistant to abrasion and shock 


Walter A. Bradbury, Humble Oil & Refining Company 


Baytown, Texa 


MONOLITHIC LININGS 
viven satisfactory service in vessels 
and lines at Humble Oil & Refining 
Company’s Baytown refinery since 
19147. This type lining is superior and 
more economical on the basis of serv 
ice life, 


costs than linings previously used. In 


have 


installation and maintenance 


excellent in 
ix effective in 


addition to 
sulating properties. it 
combating corrosion 
hydrocarbon-catalyst media 


possessing 


and erosion by 


Presented here are data and infor 
mation developed from experimental 
work and field installations of mono 
lithie linings in vessels and lines hand 
line catalyst and hydrocarbons at high 
1y4s] 
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temperatures and varying densities and 
velocities. Heat conductivities and tem 
perature drops across cements, insulat- 
ing materials and refractories are com- 
pared, The effeet of carbon steel studs 
and Vapor stops on shell temperatures 
and the factors and problems to be 
considered in designing. installing. 
curing and inspecting linings are dis 
cussed. 

In recent: years there has been an 
increased use of refining processes em 
ploving catalytic cracking of hydro 
carbons. This operation presents prob 
lems in the selection of materials and 
media handled are 
temperatures 


<inee the 


design 


at relatively with 


§ Easy to install and repair 
® Adequate insulation 


varving velocities and densities. Also 
sulfur and other ele 
form corrosive com 
temperatures in’ the 
presence of water or may be corrosive 
at relatively high temperatures. 
Carbon steel is used in many instal 
lations for the shell of vessels and 
lines: therefore, particular attention 
must be given to the protection of this 
metal, There are definite temperature 
limitations voverning the strength and 
thus the 


stocks contain 
ments that may 
pounds at low 


corrosion of carbon) steel: 
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Figure 3. T-head stud. 


lining must have adequate thermal 
properties to maintain the metal tem- 
perature within the optimum range. 
T-head welding studs and vapor stops 
must be installed in the proper loca- 
tions. Reinforcing materials must be 
adequate to strengthen each layer. The 
erosive nature of the catalyst-hydro- 
carbon mixture demands that the re- 
fractory conerete be high strength. 
have high resistance to abrasion and 
resist thermal and mechanical shock. 
Finally, good workmanship and vigi- 
lant) inspection are essential to the 
procurement of a high quality. depend. 
able lining. 

Phe purpose of this paper is to dis- 
cuss the above factors and to present 
test data that may be useful in design. 
ing, installing and maintaining mono- 
lithic linings. 

Materials of Construction and 
Design The cross section of a mono 
lithie lining for vessels is shown 
in Figure |. In this installation 
the vessel shell is 34-inch thick carbon 
steel plate (4) conforming to ASTM 
Spec. A-285 Grade C. T-head studs 
(5) are \4-inch diameter x 314 inch 
long and have 18-8 Cr-Ni stems and 
1, x 3% x 3-inch carbon steel plates. 
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Vapor stops (6) are made from 4), x 
2-inch carbon steel flat bar rolled to 
fit curvature of the vessel. The first 
course of lining (3) consists of a 
l-inch thick cement-sand layer (1:3 
mix) reinforced with 3 x 3-inch x 10 
BWG wire mesh. The second course 
(2) is composed of 2-inch thick insu- 
lating conerete reinforced with 3. x 
s-inch x 10 BWG wire mesh. The final 
laver (1) is TP inch thick refractory re- 
inforeed with °4-inch thick carbon 
steel floor steel. 

The efficiency and dependability of 
a lining is governed by adequate de- 
~ign and specifications. Availability of 
materials. installation procedures and 
physical properties such as weight. 
thermal efficiency, resistance to me- 
chanical and thermal shock, corrosion 
and abrasion must be studied. Tem- 
perature, velocity and composition of 
the media handled are of prime im- 
portance. The effect of weather condi- 
tions is an important factor since any 
change in the ambient atmospheric 
temperature of an externally uninsu- 
lated vessel will cause a change in the 
thermal gradient through the lining. 
Figure 2 shows the effect of extreme 
changes in atmospheric conditions on 
a monolithic lining test panel. Under 
average internal operating conditions 
of 960 F., the inside surface of the 
metal can vary from 190 to 430 F. 
Atmospheric changes (rain, sunshine, 
wind velocity, ete.) produce wide vari- 
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ations in the outer surface film coefli- 
cient. As this film coefficient varies. 
temperatures throughout the mono- 
lithic lining change, the greatest change 
occurring at the metal shell. If carbon 
steel is used for the vessel shell, lining 
design is usually adequate to keep the 
maximum temperature below 650 F., 
at which temperature this metal begins 
to lose its strength. Allowances should 
he made for the effect of oil penetra- 
tion and coke formation on heat trans- 
fer as the lining ages. In the maximum 
temperature limitation. corrosion of 
the metal must also be considered. For 
example, some oil stocks contain sul- 
fur compounds that may form hydro- 
gen sulfide in the process; this cor- 
rodent attacks carbon steel directly at 
relatively high temperatures (450 F. 
and above). Sulfur may also form 
weak acids at low temperatures in the 
presence of moisture. Since steam i- 
used in the catalytic cracking opera- 
tion, the inside metal surface must be 
kept substantially above the dewpoint 
of the weak acid. Thus, design should 
also recognize corrodents present in 
the media handied. 


Installation and Inspection 
High quality workmanship and rigid 
inspection are essential to the procure- 
ment of an efficient and dependable 
lining. In presenting installation pro- 
cedures and inspection methods each 
item will be considered separately. 
Assume the vessel shell to be of car- 
hon steel. Installation procedures and 
inspection methods are as follows: 


Steel Surface The surtace of the 
steel should be clean. The most sati-- 
factory method of cléaning is by sand- 
blasting since it removes all mill scale 
and rust. 


Vapor Stops Carbon steel strip- *,, 
inch thick x 2 inches wide are used for 
vapor stops. These strips are -eal 
welded on one side and tack welded on 
the other. Vapor stops are positioned 
perpendicular to the vessel shell es 
tending around the periphery of th: 
vessel on 2-4-foot center- 


T-Head Study Studs laid out accord. 
ing to specifications usually are placed 
on 10-12-inch centers except at loca- 
tions adjacent nozzles. brackets and 
at junctions of the floor steel reinforc- 
ing. At these locations studs are placed 
to provide rigid installation of the 
floor steel. Carbon steel studs (14-inch 
diameter x 3-inch stem. 14 inch x % 
inch x 3-inch plates) are welded to 
the shell plate with special equipment. 
A satisfactory weld can be made if the 
plate surface is clean and the proper 
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Figure 4. Monolithic lining installation—reactor. (1. T-head studs and 
wire mesh: 2 Cement and sand; 3. Insulating concrete; 4. Floor steel 


and refractory. 


current used. Figure 3 shows a stud 
complete with the ceramic 
-tud that is welded in the upright po- 
sition: one that is bent; and a cross 
-vection of a welded stud. Studs are 
tested by tapping with a hammer = a 
~tud properly welded will have a 
<olid “ring”: whereas one that has a 
defective weld sounds “dead” and will 
usually break off with a light tap of 
the hammer. Every stud must be ham- 
mer tested to insure rigidity of the 


base: a 


lloor steel 

(Figure 4-2) 
consists of l-inch thick 
cement-sand, 1:5 mix, reinforced with 
>x 3-inch » 10 BWG wire mesh. The 
wire mesh is spot welded to the vessel 
shell on 12-16-inch centers and pried 
away approximately 14 inch. Galva- 
nized wire is not necessary. This mesh 
is analogous to reinforcing in founda- 
tions and highways no claim has 
heen made for galvanized reinforcing 
in this type of construction. Care 
~hould be exercised to see that wire 
mesh is properly welded and that tops 
of vapor stop- are clean prior to ap- 
plying the eement-sand laver. Cement- 


Cement-Sand Layer 
This laver 


sand mixture is then applied prea 
matically and cut) back to proper 
thickness using a template resting on 
vapor stops. This layer should be kept 
moist for 24 hours and inspected for 
voids. Defective cement is most likels 
to be found adjacent vapor stops. lue- 


or brackets. nozzles and studs. 
Cement-saned as used me sone 
vessels tor miniizing Corrosion and I= 
not used in lines or m unless 
lt this laver is met used, the in 
IS mistalledd ment ter the 


(NOTH 


vessels 
specie d 
sulatime comerete 


shell.) 


Insulating Concrete (Kigure bo) 

Wire mesh (5 x 3-inch x lO BWG) 
resting on vapor stops and spot welded 
to studs. nozzles. brackets and lugs 
reinforces this course. After reinfore- 
ing has been inspected and all cement 
rebound cleaned from = studs. vapor 
stops. ete... insulating conerete is pneu- 
matically applied and troweled tush 
with stud plate. This layer is also kept 
moist for 24 hours and hammer tested 
with a small ball-pein hammer. It i- 
essential that this layer be thoroughly 
hammer tested since a void may cause 
a “hot spot” on the shell. Again, void- 
are most likely to be found adjacent 


Figure 5. Monolithic lining installation—regenerated catalyst vessel. 
Cyclone dipleg. Dust collector and braces protected from catalyst 
erosion by floor steel and refractory. 


-tud=. vapor stops. lugs. nozzles, ete. 


Refractory Concrete (Figure 44) 
Stud plates must be cleaned by buffing 
since insulating conerete collects on 
them and water causes plates to rust 
which may contribute to inferior weld- 
ing. Floor steel is welded to the stud 
plates and to all nozzles, brackets. 
lugs. ete. at each point of contact. 
Phe junctions of the floor steel panels 
are welded together since experience 
ha~ shown that expansion joints are 
unnecessary. After the inspector has 
checked all welds. the refractory con- 
crete is) pneumatically applied and 
troweled flush with the outside surface 
of the floor steel. This refractory layer 
ix also inspected after 21 hours curing 
in the moistened condition, 


Drying Monolithic lining drying 
procedure prior to placing in service 
is as follows: 
1. Air dry for 18 hours. 
2. Heat to 125-200 F, 
hours. 
. Heat from 200 to 500 F. Hold at 
500 F for 9 hours. 


Vessel 


Hold for 9 


should be 


(NOTE: 
ted.) 


properly 


Plant Installations Figures + and 


TABLE A s : . 
of show lining installations at the cata- 


| , . . . . . a hl 
lytic cracking units. Listed in Table A 


Refractory Insulating Approsimate 
Concrete Concrete T-Head Cost PF | » Be ‘ . 
; Studs $/Sq. Ft. are the types of liners and the quanti- 


(Cu. Ft.) Cu. Ft. 
Insulating 45,250 2.840 11,280 57,000 $10.00 


Wear (Floor Stee! and 
Refractory ¢ rete 17.830 LOLs 2m) 


Lota 63.080 


Floor Steel 
(Sq. Fe.) 
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57,000 


3,855 
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Figure 6. Monolithic lining test panels. 


ties of each installed to date. The ap- 
proximate per square 
included. 

Insulating liners are installed in ves- 
sels and large lines operating at high 
temperatures. Wear liners are installed 
in cyclones, transition ducts, vessels 
and lines to combat erosion and ‘ar 


cost foot is 


corrosion. 

In addition to the above list. wire 
mesh reinforced cement-sand layers 
are installed in numerous tanks, pre-- 
sure vessels and water boxes to resist 


Corrosion, 


Experimental Work Monolithic 
lining panels of different types and 
thicknesses were fabricated and tested 
to compare properties of various 
pneumatically applied cements. re 
fractories and insulating materials. A 
brief deseription of the test is given 


below: 


Fabrication of Panels Twelve panel- 
(ten insulating and two wear liners! 
were fabricated using '4-inch thick 
carbon steel plate for the shell or base 
plate. After sandblasting the side of 
the plate to be lined, four 
diameter holes located 8 and 12 inches 
in from the horizontal and vertical 
edges, respectively, were drilled and 
tapped for installation of thermocou- 
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ples. Thermocouples were installed at 
various depths to determine tempera- 
tures at the refractory outside surface. 
the inside surface of the steel shell 
and at the interfaces of the various 
Courses. 

The linings were installed. cured 
and dried in accordance with field 
installations exeept for vapor stops. 


One panel was equipped with a 444 
x 2-inch carbon -teel vapor stop; how- 
ever. this item was deleted from the 
remaining 11 panels. Carbon steel 
T-head studs were placed on 10-inch 
centers. An 18-8 stud wa-~ installed on 
one panel to compare heat conduct- 
ance of alloy to carbon steel. Wire 
mesh (3 x 3-inch x 10 BWG) rein- 
forced the cement-sand and insulating 
concrete lavers. Floor -tceel welded to 
~tud plates reinforced the refractory 
concrete layer. The laver- of cement- 
sand, insulating concrete and refrac- 
tory concrete were applied pneumati- 
cally, each being allowed to cure for 
21 hours. Two of the finished mono- 
lithic lining panels are shown in Fig- 
ure 6. 


Testing --Panels were sized (22 x 42 
inches) to fit the door openings of a 
gas fired furnace. Thermocouple leads 
were connected prior to lighting fur- 
nace. The furnace temperature was 
raised at a rate of 200 F. per hour to 
a refractory surface temperature ap- 
proximating 900 F. As the tempera- 
ture was raised to thi. point, water 
accumulated at the panel edges and 
dripped from thermocouple covers. 
This indicated that panel- either had 
not dried sufficiently or that the ma- 
terials had absorbed moi-ture since 
being dried. Since the presence of 
moisture caused erratic lempera- 
tures, it was necessary to heat panels 
to a higher temperature to remove 
moisture from areas near the shell 
plate. The shell temperature of each 
panel was held at 250-500 F. for 16 
the 


low 


hours prior to testing. During 


TABLE 1 
Test Panel Data 
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| Refractory | ' 
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ion equivalent to separator insulation at Thermal Crack- 


lined with cement-sand 1:3 mix. The remaining panels lined 
4 3-tneh Insulating concrete and 1l-inch refractory concrete. 


Linings 4 inches thick contain 2-luch insulating concrete; whereas, 3-inch insulating concrete was 


installed on the 6-inch thick panels 


oncretes and refractories 
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Panels of identical thicknesses 


compare different insulating 
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Figure 7. Panel No. 4 typical monolithic lining 


tests, each monolithic lined panel was 
subjected to furnace temperatures of 
1000-1075 F. and 1320-1375 F.. with 
corresponding refractory surface tem- 
perature ranging from 880-965 F. and 
1120-1270 F.. respectively. In each 
test the furnace temperature was held 
constant for 6-8 hours to allow tem- 
peratures throughout the lining to 
reach equilibrium. After temperatures 
held constant for 1-2 hours, data were 
recorded, Several of the panels were 
tired at furnace temperature of 2100 
I. to observe the effect of high tem- 
peratures on the floor steel reinforced 
refractories 


Results: (1) Temperature drops 
through the panels are summarized in 
Table 1. 

(2) Experimental and calculated 
thermal gradients through two panels 
are represented graphically in Figures 
7 and 8..An outer film coefficient cor- 
responding to a surface temperature 
of 260 F. and an average wind ve- 
locity of approximately seven miles 
per hour is a--umed for the calculated 
values. 

(3) Temperatures at the base of an 
18-8 stud as compared with carbon 
~teel stud at various refractory surface 
temperatures are shown in Table B. 


TABLE B 


Carbon 
Steel 
Stud 


Steel 
Shell 
Inside 
Surface 


Refractory 
tired Surface 
sat) f 
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Skin temperatures of the steel shell 
at locations adjacent the studs were 
equivalent to temperatures of the sur- 
rounding steel showing that the heat 
is uniformly absorbed by the metal. 

(4) A thermocouple attached to the 
base of a vapor stop indicated that 
the temperature at this point) wa- 
equivalent to that of the surrounding 
area. Skin temperatures of the steel 
shell adjacent the vapor stop were 
also equivalent to those of the sur- 
rounding metal indicating that “hot 
spots” will not be present at the base 
of vapor stops. 

(5) Panels fired at 2100 BF. for 2-1 
hours showed the refractories to be in 
excellent condition. The carbon steel 
floor steel was oxidized at the surface. 


Corrosion Studies 

Test Nozzle -A cross section of the 
vessel monolithic lining and the test 
nozzle, showing location of test peel 
mens, is shown in Figure 9, In the 
corrosion test nozzle installation, eight 
l-inch diameter holes are drilled 
through the carbon steel shell. One 
hole is drilled at the center point and 
the remaining seven holes are equally 
spaced on a 4-inch diameter circle. An 
extra strong 6 x 4.x 8-inch long eccen 
trie reducer equipped with thermo- 
well and condensate draw-off connec- 
tions is welded to the shell positioned 
to encompass the holes. The remainder 
of the device consists of one gate 
valve, a 4-inch diameter x 20-inch long 
carbon steel spool to which is bolted 
a 2-inch valve bonnet. This arrange- 
ment allows test strips fastened to the 


Figure 8. Panel No. 5 


extension rod to be placed in the re- 
ducer where they will be contacted by 
liquid and vapors of the vessel. The 
entire nozzle is wrapped with copper 
tubing and insulated: thus, the nozzle 
can be held at the temperature of the 


shell. 


Results 

Hydrocarbon and Water Permeatil 
ity Hydrocarbons and water in the 
vapor and liquid) phases penetrate 
monolithic linings. Condensate sam- 
ples taken from the test nozzle aver- 
aged | ounces per day of which 90-95 
percent was hydrocarbons and 5-10 
percent water, A 21%, gallon sample 
was collected in six hours by condens- 
ing hydrocarbon and water vapors 
from the condensate bleeder. This 
sample was 5 percent water. The fact 
that hydrocarbons penetrate 
lithie linings was substantiated by ex- 
amination of a section of lining re- 
moved from D-7 catalyst hopper at a 
Model T unit. It was found to be im- 
pregnated with a sooty deposit similar 
to petroleum coke. Also, panels re- 
moved from a test vessel that operated 
in parallel with the reactor at this 
unit were saturated with petroleum 


products. 


Corrosion Data—Test strips of 
metals placed in the corrosion test 
nozzle in a 140 day test established 
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corrosion rates shown in Table ¢ 
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Straight 
Kent 1s0° 
Straight 
Hent 180° 
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Kent 180° 
“traight 
Kent 180° | 
Straight 
Hent Ist 
Straight 
Kent Isc 


Monel 

Pype S04 Stutmles. 
Type 416 Stuimles. 
Py pe 416 Stauinle 
Pype $21 Stainte 
Ly pe S21 Stamles« 
Type 47 Stainless Steel 
Iype 47 Stainless Steel 
Type HR Stainless Steel 
Pype 502 Stainless Steel 
Carbon Steel (Welded) 
Carbon Steel (Welded 


Steel 
Steel 
Steel 
~ Steel 
Steel 


Visual inspection of the monolithic 
lining and carbon steel shell of the 
reactor at one of the catalytic erack- 
ing units after 12 months’ service dis- 
closed the lining to be in excellent 
condition. Metallurgical) examination 
of the metal verified that negligible 
corrosion had occurred. 


Conclusions 
(1) Pheumatically applied mone 
lithic linings have given dependable 
service in vessels and lines handling 


hydrocarbon-catalyst’ media at high 
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Figure 9. Corrosion test nozzle cross section. 


temperatures and changing velocities 
and densities for three years. This 
type lining in catalyst service has per- 
formed satisfactorily for six years. 
Advantages of this type lining as com- 
pared to other linings are listed below : 


(A) Low initial and maintenance 
costs. 

(B) Ease of installation and re- 
pair. This lining can be applied 
manually or pneumatically. Man- 
ways, nozzles, ete.. can be efficiently 
lined. 

(C) Resistance to abrasion 
thermal or mechanical shock. 

(I) Adequate insulation. 


and 


(2) Monolithic linings are 
trated by hydrocarbon and water va- 
pors. As linings age the interstices of 
each layer become filled with hydro- 
carbon products: however, tempera- 
ture measurements and visual inspec- 
tions indicate that the presence of 
petroleum products has no deleteri- 
ous effects on thermal or mechanical 
properties. Sections of lining after 
11.806 hours of oil service were found 
to be in excellent condition. 

(3) The temperature gradients vary 
with changes in atmospheric condi- 
tions, the maximum change occurring 
at the outer surface. This factor is of 
importance in lining design. 

(4) Minimum corrosion of carbon 


pene- 
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steel behind monolithic linings in cata- 
lytic cracking equipment will occur it 
the inside surface metal temperature 
ranges from 300 F to 150 F 

Original presentation was at the 
Kighth Petroleum Mechanical Engi- 
neering Conference, ASMA. Houston. 
September, 1953. 





PETROCHEMICALS 


IN A NUTSHELL . . 
© 55 process descriptions 


e 55 flow diagrams 
© 7 summation articles 
. . » in the PETROCHEMICAL 
PROCESS HANDBOOK, a complete source 
of petrochemical processes 
Available in handy reprint form 


$1 per copy 


Reprint Department 


Perroeum REFINER 


BOX 2608, HOUSTON 1, TEXAS 











REFINER 











10 hha 
ner 


_- COMBELATE C8"5 FROM TVEES 
- STAGNANT VAPOR 4! CEWROMT 


100 Pua 
nee 


UQUID AT GONINS POUT 


























STA@MANT VAPOR 4! CEwrORT 
100 Pha 
- "ow 




















A 





Figure 1. Simplified diagram of c 
cooling pure vapor. 


Figure 2. Additional section provides sub- 
cooling. 


Locate Condensers 
At Ground Level 


Current design trend is to locate condensers 


nearer the ground level. Advantages are easier mainte- 
nance and inspection, and savings in structural steel. 


Arthur M. Whistler, The Fluor Corporation, Ltd. 


Los Angeles 


RECENT DESIGN practice has dem- 
onstrated a trend toward locating shell 
and tube condensers at the ground 
level. This can be accomplished at 
those installations where condensation 
is in the shell of the condenser and 
where the condenser can be located be- 
low the liquid level in the accumulator 
drum. This innovation found its basis 
in the established custom of locating 
open section (sometimes called drip 
type or spray coil) condensers in cool- 
ing towers. 

The new practice has many advan- 
tages. For maintenance, it means that 
inspection, bundle pulling. cleaning. 
ete. are very much easier: and there 
is an attractive savings in steelwork. 
platforms, trolleys. ete. Unfortunately 
some installations have given troubles 
in pressure control: but examination 
of all the evidence disclosed that these 
troubles were due to improper applica- 
tions which for the most could be 
traced to “oversimplification” of the 
problem and also lack of visualizing 
what really goes on. In addition. 
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enough installations have given satis- 
factory performance over sufficiently 
long periods to firmly establish the 
practice. 

One trouble, which is really pri- 
mary in nature, is lack of understand. 
ing of vapor pressure. First look at 
Figure 1. Here pure vapor is being 
completely condensed. There is just 
the right flow of water to balance out 
the conditions represented, The con- 
densate falls to the bottom at its boil- 
ing point. With the pressure shown 
(which incidentally reproduces many 
hookups in principle), the condensate 
can never be subcooled. It is always 
at its boiling point. If more water is 
put through the tubes to reduce the 
condensate temperature from 119 F. 
to sav 100 F.. the pressure just above 
the liquid will drop also (to say 91 
psia instead of 100 psia). This may be 
simple to some who have had tech- 
nical training along these lines but it 
is surprising how many times inquiries 
are issued for condensers that violate 
this simple principle. 


Now go one step farther in’ Figure 
2. Here another section for cooling 
has been added. Tt is under the sur- 
face of the liquid. In actual practice, 
the cooling water (or part of it) would 
flow through the subcooling section 
first and then continue on tin series! 
through the condensing section. (In 
actual installations, both sections are 
grouped into two passes of equal tubes 
and part of the lower group is as 
signed to subcooling. | 

The liquid at the surface is still at 
its boiling point. But as it) passes 
down through the subcooling section, it 
is cooled below boiling: in’ this ex- 
ample by some 9 F. This i- a great ad- 
vantage in pumping volatile liquids. 
For example. the liquid here goes to a 
pump at 110 F. Most) centrifugal 
pumps require some 3 psi to get the 
liquid into the impeller. In this ex- 
ample, the liquid at 110 F. will not 
boil until its pressure is reduced to 
almost 91 psia. 

An actual installation i- shown in 
Figure 3. The fundamentals are the 
same as in Figure 2. and the imaginary 
pure vapor is the same for both cases. 
The subecooling is done as the liquid 
Hows along the bottom of the shell. 
The condenser is placed a- low to the 
vround as piping allows. The accumu- 
later is set up in the air in this ex- 
ample, 12 feet from liquid level of 
accumulator to liquid level at the end 
of the condenser (use centerline of 
condenser for simplicity). The liquid 
specifie gravity is say 0.575 giving 4 
feet per psi. Hence the top of the liq- 
uid in the accumulator will be 
12/4 3 psi lower in pressure than 
the outlet of the condenser. There is 1 
psi drop in the condenser hence the 
accumulator pressure will be 101 

{--3 

How is pressure Hiet 
vapor is by-passed into the accumulator 
by control, (Don't have any liquid 
traps in the line.) The surface only 
is maintained at the boiling point by 
this means. The liquid is agitated as 
little as possible so as not to heat the 
main body any more than can be 
helped. The hot layer i- very thin. 
On the shell. the band i- only about 
1 inch which may 14” in the 
liquid when allowing for conduction 
in the metal. 

This method of control is very fast. 
It has been found that 2 or 3 percent 
throttling range has worked well. It 
is believed that what litth: lag there is 
comes from having to build up the 
pressure in the vapor space of the ae- 
cumulator. 

Another advantage of this hookup 
that often applies, is that the outlet 
temperature of the cooling water can 
he set where desired. Sometimes water 
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scales if it vets too hot— sometimes 
it corrodes severely. Usually the rate 
is simply adjusted by hand, thus sav- 
ing the considerable cost of automatic 
control setups. 

The question arises how does the 
condenser adjust itself say to changes 
in water temperature (often encoun- 
tered from night to day)? The incom. 
ing vapor simply takes what space it 
needs. If more condensing surface is 
needed, the pressure rises at the inlet. 
This pushes out condensate until the 
proper amount of surface is exposed. 

This rise in pressure results in a 
small rise in the column pressure. In 
field gasoline plants, the pressure of 
the accumulator is controlled and the 
column simply allowed to change as 
the conditions change; but this has not 
proven to be harmful in such units. 
Other effects have been greater. But in 
large units where the utmost in ae- 
curacy is desired, a simple hookup 
can be used to keep the column pres- 
sure constant. A “primary” pressure 
control is located on the column at 
the point desired, This is adjusted for 
“slow” action since a change in col- 
umn pressure must be slow enough 
to allow change in composition 
throughout. This primary control slow- 
ly resets a “fast acting” control on the 
accumulator which in’ turn controls 
the vapor by-pass. 

Another natural question is doesn’t 
this subcooling requires more surface ? 
Yes it does. but buying any more than 
the manufacturer quotes for straight 
condensation is not practiced. (The 
speciheation is for dew point of inlet 
to bubble point of outlet), 

In the first place in every condenser. 
the condensate running along the bot- 
tom is fairly deep. Tt must be so in 
order to flow. To be sure, this level 
drops off fast at the outlet in the un- 
flooded condition. but subcooling prob- 
ably doesnt require more than 5 per- 
cent additional surface. However, in 
condensing of even fairly pure vapor, 
the selections usually turn out to have 
large overpluses, partly due to fouling 
allowances and partly due to the un- 
scientific nature of condenser rating. 

Another objection often raised is 
that so-called “fixed” or “unconden- 
sable” gas might collect in the end of 
the condenser, Unfortunately this is 
one of those general statements that 
cover only one case in many. 

The first case to consider is where 
it is impossible to condense the entire 
overhead stream. In this case, the un- 
condensed vapor simply flows along 
with the liquid in the outlet and the 
end of the condenser is not flooded. 
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Figure 3. Actual installation of ground level condenser showing instrumentation. (Condensers on 
ground. Values for temperature and pressure are for pure vapor.) 


Pressure must then be controlled by 
means of the alternate valve in the 
vent line from the accumulator. The 
valve by-passing vapor from upstream 
of the condenser to the accumulator 
is, of course, completely closed. 

If overhead composition varies se 
that part of the time it is fully con- 
densed and part time not, then it is a 
simple matter to use one pressure con- 
troller, which operates the proper 
valve at the proper time. This is done 
by using valve positioners of separate 
ranges-—for example, 0 to 9.5 psi air 
pressure on the by-pass and 10.5 to 
20 on the vent control. 

Another case is where the feed stock 
has absorbed air during storage in 
atmosphere tanks. The air passes over- 
head with the product collecting in the 
end of the condenser as well as in the 
accumulator. After a few hours, the 
unit will be out of control. In this 
case, the small intermediate vent line 
will clear the condenser. But the air 
will still collect in the accumulator, A 
small bleed from the top of accumu- 
lator keeps the accumulator clear. 

A third case is where the overhead 
has a very wide boiling range; for 
example, the overhead from an ab- 
sorption plant stripper. One such case 
actually occurred. The overhead had 
about | percent ethane, about 50 per- 
cent propane, and the rest butanes and 
heavier with a final boiling point of 
about 300 F. With this mixture, a 
certain amount of fractionation oc- 
cured in the condenser. At the inlet, 
due to higher temperatures, the high 
boiling constituents condensed leaving 
lower boiling material in the vapor. 


This action continued since the con- 


PETROLEUM REFINER 


densate and vapor did not mix so that 
at the outlet, there was vapor that did 
not condense even at 110 F. This vapor 
was still about 90 percent propane and 
would have condensed, as part of the 
condensate, if the two had been mixed. 
In fact, mixing was enough during 
most of the day so that complete con- 
densation occurred in the condenser. 

However, during part of the day, the 
vapor at the outlet of the condenser 
flowed out with the condensate. Good 
mixing occured within several feet of 
pipe so that the flow into the ac- 
cumulator was all liquid. But the latent 
heat of the vapor caused about 10 F. 
sudden temperature rise in the pipe. 
The system still controlled but very 
little leeway was left. Nothing was ever 
done to remedy the situation since it 
never got out of hand. 


Two things can be done to remedy 
it. One is install an intermediate vent 
which would keep the vapor flowing 
slowly out of the condenser over into 
the accumulator where it would prob- 
ably condense with the full boiling 
range of vapor by-passed for control. 
The other would be to recycle a small 
stream of liquid (from the product 
pump) into the vapor space near the 
back of the condenser. This stream 
would absorb the vapor and could still 
be cooled as it ‘trickled over the tubes. 

A final case can be illustrated by a 
depropanizer in which the propane 
contains say 3 per cent ethane. Cases 
like this have not, to our knowledge. 
given trouble. The tubes are still cold 
enough to condense the vapor and con- 
tact is sufficient for complete absorp- 
tion. In any case, the intermediate vent 
is a good bit of insurance. 
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Figure 1. Chlorination by addition. Ethylene dichloride from ethylene and chlorine 
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Petrochemical Reactions 


Part 9. Alcohols from Olefins 


»Part 10. Halogenation of Olefins 
Part 11. Addition of Acids to Olefins and Acetylenes 


Lewis F. Hatch, The University of Texa: 
Austin 


HALOGENATION HAS been defined as the process by 
which one or more halogen atoms are introduced into an 
organic compound. With the paraffin hydrocarbons thi- 
is accomplished by either photochemical or thermal sub- 
stitution of one or more hydrogen atoms by halogen atom- 
and the reaction is characterized by its many products. 
Olefins are much more versatile in respect to halogenation 
for they will react with halogens in the light or in the 
dark, in liquid or vapor phase. with or without a catalyst. 
and by either addition or substitution, depending upon 
the temperature. The addition reaction is further charac- 
terized by giving essentially only one product, in excellent 
vields. and under mild conditions. 

Halogenation of olefins by addition gives rise to satu- 
rated compounds having two halogen atoms on adjacent 
carbon atoms. 

CH CH Cl, — CHLCICH.CI 
b thylene dichloride 
thwvlene chloride) 


Substitution reactions lead to haloolefins of the vinyl or 
allvl Iv pe. 
cH CH; -+- Cl —@ CH CH) Hie] 
Vinvl cliloride 
(A vinsl type halide) 
l— CH CHCH-.C] + HC} 
Allyl chloride 
(An allvl type halide) 
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Vinyl halide. are Unreactive while allvlie halides are vers 
reactive. ; 

Both the vinyl and allyl type halide~ ean be synthesized 
by other means such as addition of a hydrogen halide to 
an acetylene or dehydrohalogenation of polyhalo 
compounds. 

Ht = Co -+ Helo Cr He) 
CHLCICH.Cl—@ CH CHO) + Hel 


CHAICHCICH, —@ CH, - - CHCH.C1-+ HCI 


The products of olefin halogenation have many diflerent 
uses including unreactive chlorinated solvents and extract- 
aunts, vapor degreasing, soil fumigants and anesthetics. 
dehydrating agents, the production of polyvinyl resins 
and in the synthesis of various other organic compounds. 
Their greatest value lies in their solvent properties and 


in synthesis. 


Chiorination by Addition The most important addi- 
tion reaction of olefins and halogens is that between ethyl- 
ene and chlorine which produced 436,045,000 pounds of 
ethylene dichloride in 1952. A much smaller amount of 
ethylene dibromide is produced by the addition of bromine 
to ethylene. Propylene dichloride and the dichlorides of 
the higher molecular olefins are also made commercially 
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hy the addition of chlorine to the appropriate olefin. The 
quantity produced of any one of these compounds is not 
a~ great as that of ethylene dichloride. 

The addition reaction between chlorine and ethylene 
takes place in either the liquid phase or vapor phase but 
in the vapor phase it is necessary to use a catalyst or 
active surface; even in the liquid phase catalysts such as 
ferric chloride or ethylene dibromide are sometimes used. 
With concentrated ethylene a liquid phase process is usu- 
ally employed with ethylene dichloride as the solvent and 
a mole ratio of ethylene to chlorine of about 1.05-1.10 to 
1.14). The temperature is maintained between 4 and 50 C. 
The yield is in the range of 90 to 95 percent. When 
higher temperatures are used, there is an appreciable 
amount of substitution which gives polychloroethanes and 
hydrogen chloride. Figure | is a flow diagram for a typical 
process. Ethylene dichloride is also obtained as a by- 
product in the chlorohydrination of ethylene to make 
ethylene chlorohydrin, an intermediate in the preparation 
of ethylene glycol. 

The reaction between chlorine and an olefin is highly 
evxothermal. and maintaining temperature control present~ 
a problem. The problem is less serious with bromide and 
is of litthe consequence with iodine as indicated by the fol- 
lowing thermal data. all taken under the same conditions. 
41,000 cal 


30,000 cal 
9,600 cal 


i. ctl, Ch , AH 

H, Cit, + Br: ' AH 

HH, CH, 1 ~~ CHLICH, An 

The equilibrium for these reactions is in favor of the 

products on the right hand side of the equation up to 

1000 ©. for chlorine. 700 ©. for bromine and 50 €. for 
iodine. 

The mechanism of the addition reaction between a halo- 

gen and an olefin probably involves a free radical undet 

(lh) and a carbonium ion under 


some conditions 
others (ID). 
1 cl CH, + C1 
CULCICH* § CT 
ht ch ctl (| 


*— CH.CICH.* 
> CHA 1c) 4- cl" 
*C HI 


ICI 
ICH, § Cl 


H.ClecHh |} CL —» CH.CICH,CI 


Who Wants Ethylene Dichloride? The use of 
ethylene dichloride as a solvent would appear to be a 
natural. It has a boiling point of 84 .C., and its high chlo- 
rine content would indicate that it would be especially 
useful for fats and oils as a solvent and an extractant. 
Actually it runs a poor second to the polychloroethylenes 
for these purposes. It is reasonably resistant to hydrolysis 
but is appreciably reactive to many other reagents. Thi- 
reactivity plus its availability at a low cost account for 
its greater use in synthesis than as a solvent. 


Ethylene dichloride may be readily pyrolyzed at about 
500 C. to yield vinyl chloride or dehydrochlorinated by 
caustic to give the same compound. Three hundred twenty- 
one million three hundred eighty-nine thousand pounds of 
vinyl chloride were produced in 1952 by both of these 
methods and by the addition of hydrogen chloride to 
acetylene. The combined process of dehydrochlorination 
of ethylene dichloride to give vinyl chloride and hydrogen 
chloride followed by the addition of the hydrogen chloride 
to acetylene to give more vinyl chloride is especially at- 
tractive. for it permits complete utilization of the chlorine. 
Vinyl chloride polymers appear in many forms including 
rigid molding plastics. sponge, flooring. film for packag- 
ing and plastogels. 

The following equations represent several other reac- 
tions of ethylene dichloride which are actually or poten- 
tially of economic importance. 

Ht. CH.CI CH.NH 

+4NH,— 
CH.NH: 
ethylene diamine 
CHLCN 
-2NaCN = ! $ 
CHLCN 
Succinonitrile 
CHLSOLONG 


+ 2NH,CI 
CH.CI 


IX. CH.Cl 
2NaCl 
CHCl 


CHC 
Na-St) — Natl 


CHC] 


Chloroethanesultome acid 


CHT 
Vi. CHLCI 


n + uNa.S, — | —CH.CH.S,—], + 2nNaCl 
CH.CI 
Polvethylene tetrasulfice 

Reaction HL requires a temperature of around 120 ©.. 
an emulsifying agent such as sodium oleate, and a mol 
ratio of ammonia to ethylene dichloride of at least 5 to 1. 
The reaction with sodium cyanide to give succionitrile 
(IV) usually uses a little sodium iodide as a catalyst. Thi- 
is yeneral for reactions between alkyl chlorides and so- 
dium cyanide. Reaction V represents one in which only 
one of the two halogens is replaced. The other chlorine 
atom may be replaced in a subsequent reaction. The last 
reaction is a general one between ethylene dichloride and 
alkali polysulfides to give rubber-like polymers. The re- 
action is also general for any organic compound with two 
reactive terminal halogen atoms. 

Propylene dichloride is made in a manner similar to 
that used for ethylene dichloride. It is used in cleaning 
and scouring compounds and as a selective solvent. Pro- 
pylene dichloride can be pyrolyzed at temperatures in the 
neighborhood of 600 C. to give a 50 percent yield of allyl 
chloride with 35 percent |-chloroproprene (CH,CH=-CHC]) 
and a small amount of 2-chloropropene (CH,CCI-—CH.). 
Caustic dehydrochlorination gives only 1- and 2-chloro- 
propene. Its other reactions are similar to those of ethyl- 
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Figure 2. Substitutive chlorination. Ally! chloride from propylene and chlorine. 
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Substitutive Chlorination—Substitutive chlorination 
has been known since 1884 for isobutylene because with 
compounds of this type the reaction is almost entirely 
substitution even at temperatures below 0 C. 


CH, 


Ch — CH, == ( CHC] + HCl 
Methally] chloride 


The reaction mechanism involves the formation of a car- 
bonium ion followed by the loss of a proton to form a 
new double bond. 


CHs CH, 
CH.CI + Cl 


CH, CH; 
C —CH,Cl + H’* 


CH, — C — CH.Cl = CH, 


It was not until 1936 that the substitutive chlorination 
of straight chain olefins was discovered. This long delay 
was caused by the fact that at low temperatures these 
olefins react readily by addition, and it never occurred to 
any one to see what would happen if a higher temperature 
were used. When this was tried, it was learned that with 
temperatures in excess of 250 C. the predominant reaction 
was one of substitution rather than addition. Under these 
conditions of “hot” chlorination ethylene yields vinyl! 
chloride while propylene gives a high yield of ally! chlo- 
ride (Figure 2). The reaction mechanism for the high 
temperature substitutive chlorination in the allylic posi- 
tion of straight chain olefins is not clear cut. 

Allylic chlorides are much too reactive to be used as 
solvents, but they offers much in the way of synthesis. 
They have both a reactive chlorine atom for substitution 
reactions and a double bond for addition reactions. Ally! 
chloride and its derivatives have been extensively exploited 
by Shell Chemical Corporation, the pioneer in the field of 
high temperature chlorination of olefins. Allyl chloride 
is the key intermediate in their synthesis of glycerol (glye- 
erine) from propylene and of epichlorohydrin for the 
production of Epon resins. 


Haloolefins by Deéehydrohalogenation A number 
of di- and polychloroethylenes are produced by the de- 
hydrochlorination of polychloroethanes. These compounds 
are characterized by having unreactive vinyl chlorine 
atoms, and they may come from either ethylene or acety- 
lene (Figure 3). 

There are a number of processes and reagents which 
may be used to effect dehydrohalogenation. In the labora- 
tory the most commonly used reagent is alcoholic potas- 
sium hydroxide, while in industry the same results are 
achieved by using aqueous alkali or alkali earth hydrox- 
ides. The use of these reagents and also thermal dehydro- 
halogenation has already been mentioned in respect to the 
production of vinyl chloride from ethylene dichloride. 

Vinylidene chloride (CH. =- CCl) is made in much the 
same way by the pyrolysis of trichloroethane and is used 
in the production of Saran (The Dow Chemical Com- 
pany). Saran is used in filaments, latex and films. 

Trichloroethylene (CHCl == CCl1,) is the bright and 
rising star in the polychloroethylene firmament. It is pro- 
duced both by the dehydrochlorination of 1,1.1.2-tetra- 
chloroethane (CH,CICCI,) from ethylene and by the dehy- 
drochlorination of 1,1,2,2-tetrachloroethane (CHCICHC, } 
from acetylene. Most of the trichloroethylene comes from 
the symmetrical tetrachloride from acetylene. The tetra- 


March, 1954--Vrerrorveum REFINER 





ee oe | 
CH,2CH, 
‘ne 


re 
CH, CICH,C! wt 


Ethylene dichloride Vinyl chlaride 


a - 


,1,2-Trichloroethane —_ Vinylidene chloride 
= 
CH, CCl, 

. Ge i |,|- Trichloroethane 

CH,OCC!, — Col, = cHCHotl. CHCL CHCl, 
\,1,1,2-Tetrachioroethane Trichloroethylene Tetrachloroethane 

Ce © 

CHCI, CCA» col, =CCl, —CHCI*CHCI 

Pentachloroethane _—Tetrachloroethylene Dichloroethylene 


we 
Ae Cs M 


Hexachloroethane 














Figure 3. The two-carbon chloro compounds. 


chloroethane is dehydrochlorinated by a lime slurry in a 
tower reactor at temperatures between 70 and 100 C. 


2CHCLCHCL + CaCOH): —@ 2ZCHCI = CCl, + CaCh + 2H2O 

Trichlorocthylene finds its biggest use, over 90 percent, 
in vapor degreasing of metal parts in various stages of 
fabrication and assembly. The high number of unreactive 
chlorine atoms in chloroethylene would recommend its 
use as an oil and fats solvent and extractant as well as a 
solvent for many alkaloids, waxes, and resins. Its use as 
a dry cleaning solvent is not as important now as formerly 
because of its tendency to bleed cellulose acetate dyes at 
temperatures above 30 C. It is still used, however, in the 
cleaning of woolen piece goods. 

Trichloroethylene is not a cheap solvent. The wide 
acceptance of this compound is attributed to its superior 
solvent power, good stability, nonflammability and rela- 
tive low toxicity. It also contributes to low processing costs. 
About 270 million pounds of trichloroethylene were pro- 
duced in 1952. 

Tetrachloroethylene (perchloroethylene, CC\, == CCi,) 
was produced to the extent of 105,745,000 pounds in 1952, 
mainly by the dehydrochlorination of pentachloroethane 
from ethylene. It is used to a small extent in metal degreas- 
ing, and it is gradually replacing trichloroethylene and 
carbon tetrachloride in the dry cleaning industry. 

The Deacon Process—-Fthylene, chlorine or hydrogen 
chloride, and oxygen at a temperature between 400 and 
150 C. in the presence of an oxidation catalyst (copper 
oxide) will yield a mixture of chloroethylenes with tri- 
chloroethylene and tetrachloroethylene predominating. By 
recycling the lower chlorinated ethylenes, there is obtained 
a yield of 75 to 80 percent of perchloroethylene based on 
ethylene. The oxygen in this process serves to oxidize the 
hydrogen chloride, present either in the original feed or 
formed during the reaction, to chlorine, thus insuring a 
high efficiency in chlorine utilization. The permissible 
temperature range is not large, for both chlorination and 
dehydrochlorination must occur concurrently. 


Part 11 will appear in an early issue. 





View of first two distillation units under construction 


Aden Refinery: Fuel Oil Supply 


Refinery is located to serve the “half-way” 
bunkering port on the great trade route from Europe to 
India and the Far East. 


Sand—5.5 million cubic yards—is being pumped in to reclaim 200-acre for storage 
tenks and offices 


RISING FROM the desert near the 
port of Aden at the southern entrance 
to the Red Sea is a $126 million oil 
refinery being built for Anglo-Iranian 
Oil Company. When completed late 
this year it will be capable of proeess- 
ing 120,000 barrels of crude oil daily. 
making it the largest new refinery 
under construction in the world today. 

To be supplied with crude oil from 
nearby Kuwait, about half of the new 
refinery’s output will consist of marine 
fuel oils. much of which will be 
pumped 19 miles to Anglo-lranian’s 
bunkering installations at Aden. As 
the “half-way” bunkering port on the 
great trade route from Europe to 
India and the Far East, the port of 
Aden at the southern tip of Arabia 
has long been one of the busiest in the 
world. More than 4500 ships refuel 
there each year. 


Back Haul Eliminated 

Aden is presently being supplied 
with fuel imported from the United 
Kingdom where Persian Gulf oil is re- 
fined. The new refinery will eliminate 
the uneconomic transport of oil from 
the gulf to Britain and back to Aden. 

The refinery’s remaining output. 
which will include gasoline, kerosine 
and diesel oils, will be used to supply 
the company’s Red Sea. East African 
and Indian Ocean markets. 

The Aden refinery plant—-site se- 
lected in 1951, construction crews 
moved in in 1952—-will consist of two 
crude oil distillation units, each ca- 
pable of a thruput of 60.000 barrels 
daily; one sulphur dioxide extraction 
unit capable of treating 8000 barrels 
daily: one autofiner to desulphurize 
3000 barrels of kerosine daily; and a 
12.000 barrels-a-day platformer to 
produce improved grades of gasoline. 


Speeding the Construction 

To speed construction of the distil- 
lation units, the main towers—-140 feet 
high, 16 feet in diameter and weigh- 
ing 130 tons each were prefabricated 
in three sections, shipped to Aden 
from France and lifted into place one 
section at a time. In this way, each 
tower was erected in seven weeks com- 
pared with seven months needed when 
towers have to be welded plate by 
plate on site. 

A modern oil harbor which will 
accommodate up to four 32,000-ton 
tankers at one time is under construc- 
tion at Little Aden. Adjacent to the 
port, 101 tanks are to be erected, the 
biggest being those for crude oil stor- 
age which will hold 7 million gallons 
each. 
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Industrial Mathematics 


§ Staff mathematician can be a tremendous time saver and refresher well 


worth the investment. 


§ Sample problem shows how to calculate age of catalyst bed. 


S$. Katz and F. A. Zenz,* 


Hydrocarbon Research Inc., 
New York 


THE VAST potentials for applied 
mathematics opened during the past 
decade by the developments in elec- 
tronic computing machines have been 
felt in nearly every phase of petro- 
leum technology. From geophysical 
research in connection with petroleum 
exploration to stress analysis in the 
last few feet of piping leaving the re- 
finery, the mathematicians’ symbols 
are spelling out the solution to count- 
less problems in minutes instead of 
hours, hours instead of weeks, These 
mathematical services have been plied 
by consultants and primarily by or- 
ganizations selling or renting elec- 
tronic computing machines. 

In view of the relative infancy of 
this field, nearly every problem is a 
new one, requiring mathematical anal- 
ysis from inception to the final coding 
for the appropriate machine. The 
monetary savings wossible in long 
range applications are often over- 
shadowed by the initial expense of 
such coding as well as the reluctance 
with which any practical field man 
will accept methods he cannot feel 
materially nor understand in every 
step, despite his own instinctive ra- 
tionalization of the mathematical ap- 
proach. In addition, the field man 
points out that the majority of every- 
day problems are obviously impracti- 
cal for machine computation. 


The Industrial Mathematician 
These financial as well as practical 
reluctances facing management in de- 
cisions whether or not to enter upon 
a given computing program have in 
many instances led to a sort of middle 
road policy of engaging a mathema- 
tician as a full time employe, rather 
than directly approaching an organi- 
The M. W 


* Present address Kellogg Com- 


pany, New York 
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zation renting machine time, or engag- 
ing high priced consultants, This has 
resulted in the opening of a com- 
pletely new realm of opportunities for 
industrial mathematics. Literally hun- 
dreds of operations in production, 
construction, and design can either be 
simplified or accelerated by assigning 
broad liaison status to a capable full 
time mathematician. His efforts are 
then not confined to a single problem 
but to all phases of an organization 
operations, for some of which man- 
agement may never have been cogni- 
zant of the possibilities of simplifica- 
tion through an applied mathematical 
approach. 

Granted that the average engineer- 
ing graduate of today has been given 
a far more intensive mathematical 
background than in previous decades, 
his time and efforts are still mostly 
directed to development, production, 
and design problems which change by 
the day, Even in instances where he 
can slowly and painstakingly derive 
the analytical expression and perhaps 
the solution to an intricate problem, 
he will still find the staff mathemati- 
cian a tremendous time saver and re- 
fresher well worth managements in- 
vestment. The mathematicians service 
to the engineer can be compared to 
that of the high speed electronic com- 
puter to the mathematician himself. 


Sample Problem Scores of illus- 
trative examples of the everyday prob- 
lems and routine procedures simpli- 
fied by staff mathematicians have been 
gathered in the course of only a few 
years. In many instances the analytical 
treatment has resulted in a generaliza- 
tion obviating identical solution of 
other operational problems previously 
never realized as being fundamentally 
similar. Consider for example the 


problem of determining the age of a 
catalyst bed of changing inventory in 
the study of a pilot plant operation, 
an oil analysis, or for that matter a 
semi batchwise operation involving 
absorption into a liquid phase, During 
the operation there is a noted loss in 
the bed inventory; which loss is made 
up at various times during the opera- 
tion by replenishing the bed with fresh 
inventory. After a number of such re- 
plenishments one asks the age of the 
hed. The solution to this problem is 
far simpler than a stepwise calcula- 
tion procedure starting from the first 
run. Let us define a run as the interval 
between successive replenishments of 
the bed, and use the following no- 
menclature: 
K = total inventory of bed 
Wi == quantity of fluid passed through 
the bed during the i™ run 
xi == bed inventory lost over the i' 
run, which equals also the 
quantity of fresh bed material 
added at the beginning of the 
i+ I" run 
bed age at end of i run, de- 
fined as fluid throughput di- 
vided by bed inventory. 


Consider first how the bed ages dur- 
ing a single run, (We shall drop the 
subscripts, which denote the number 
of the run, in this development.) Sup- 
pose that the rate of loss of bed inven- 
tory is constant as time, t, varies from 
0 to © over a run, so that 


Inventory == K - x t (1) 
At the beginning of the run, when 
t = 0, equation (1) indicates that the 
inventory is equal to K and when 
t = © the inventory is equal to K — x. 
Now consider the time interval from t 
to t + dt. During this time interval 
the bed ages in the amount of fluid 
passing through divided by the bed 
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inventory at time t, which may be 


written: 

w 2 

“ dt/K et (2) 
The aging over the duration of a run 
in which time goes from zero to © is 
therefore the integral of expression 
(2), namely: 

“6 Ww 

gilt 


w x 
x x (: ~~ K ) 
: (3) 
Note in Equation (3) that the quantity 


K 


o —_— 


| : is always less than unity, 


its In is therefore negative making the 
result a positive number as is antici- 
pated, Also, it may be shown that 
v > w/K, in correspondence with the 
physical facts, since (3) takes account 
of the progressive loss of inventory 
from the bed during the run. Still, if 
the loss of inventory, x, is very small 
compared to the magnitude of K then 
(3) reduces to v > w/k. 

Equation (3) defines the aging oc- 
curring during a single run. Our prob- 
lem is to compute the age after N such 
runs, Reintroducing the subscripts 
which define the run number, A, is the 
age of the bed after the i" run; bed 
inventory in amount K -- y, will re- 
main whose age is A,. Bed inventory is 
then replenished with a fresh amount 
x: whose age is zero. The average age 
of the bed mixture is then: 


(K — xi) As + x1 fo) d (1 -) 
kK ~ ae Oe 


Equation (3) gives the amount by 
which the bed ages during a run. The 
bed age at the end of the i + 1** run 
will then be the age at the beginning 
represented by Equation (4) plus the 
aging during the run as given by Equa- 
tion (3) with the subscripts i + 1. 
This may be written: 


Xi Whiet Xie 
Lye ai(1- 4) “tn (i is: 


Let us now introduce the term u, 
defined as the fraction of bed inven- 
tory remaining at the end of the i 
run, and the term v, defined as the 
aging of the bed during the i" run: 

Ws 1 xe 


K 
Ve “in K) 


This permits rewriting Equation (5) 
in the form: 


Aas u Ay | Viws (6) 


' 

Equation (6) we immediately rec- 
ognize as a simple difference equation 
in A,: all the u, and v, are known, 
therefore, with A, 0, we can com- 
pute A,, knowing A, we can compute 


18O 


A., knowing A, we can compute A,, and 
so on through the N™ run. This is the 
cumbersome stepwise procedure nor- 
mally followed in the routine solution 
of the problem as originally stated. A 
simpler and far more rapid procedure 
is evidenced upon writing the solution 
of Equation (6): 


== v, (u,* us . Una) + vs 
(us * Us er. Ul lull 
+ vwa(uw s° Uns) + vn-a (uns) + VN 


The product convention 


n 
7 ai 
1 m 


dm * dame « . aa 


corresponds to the sum convention 


- « 


am + ames t+... . ae, 


with the understanding that while an 
empty sum has the value zero 


nN 


S « 


an empty product has the value one 


0, when m > n, 


1, whenm > n. 


The solution (7) may be consider- 
ably simplified in the case of true 
batchwise operation, where the same 
amount of fluid is flowed during each 
run, and the same amount of catalyst 
is lost, so that 

wi = w, X:1 =x, for all i 
and hence 
u, =u, vi =v, for all i 
In this case we have 
N N 
Ax = vu? = etme 
j=1 

In general, however, we must com- 
pute (7). This can conveniently be 
done by tabulating w, and x, from op- 
erating reports, then tabulating com- 
puted values of 


u—l 


xi 
ui = K 
Wi 
vi = x Inu, 


The products 


ean then be run off by successive mul- 
tiplications from i = N (py = 1) on 
down, and the final answer 

N 

a Vip 
i=1 
computed in one run of a desk calcu- 
lator. 


Ay = 
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Maintenance Issue Reprints 


A new day has dawned for the maintenance man, and with its 
big 1954 Maintenance Issue, REFINER has kicked off the cru- 
sade, Alert plant managers everywhere have discovered that 
maintenance is the largest single dollar consumer in their plant, 
which has pointed up a vastly increasing importance in the role 
of the maintenance supervisor and engineer. 

The 1954 Maintenance Issue composites in the minimum of 
space a maximum of worthwhile, down-to-earth, factual infor- 


A limited number of reprints of this justly famous edition are 
available naw at the special price of $1. Maintenance supervisors 


and engineers are certain to be able to do their jobs better if this 
information is available to them in their files. 


Reprint Department 


Petroleum REFINER 


BOX 2608, HOUSTON 1, TEXAS 
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Flat Head Thickness Graphically 


J. A. Hunter, Jr., Carbide and Carbon Chemicals Company, 


Texas City, Texas 


FREQUENT CALCULATIONS 
made by the pressure vessel designer 
are those for the solution of flat head 
thicknesses. These thickness calcula- 
tions must be made for tubesheets, 
welded or threaded flat end closures, 
blind flanges, and nozzle reinforce- 
ment calculations for openings in flat 
heads. 

The accompanying graph is pre- 
sented as an aid in these calculations. 
It can easily be used for estimating 
purposes. for a quick check on flat 
head calculations, or to see the effect 
the change of one variable has upon 
another. 

This chart provides a method for 
the graphical solution of the two com- 
monly used equations for flat heads: 


Pm 
IVS 
34, Section VIIT, 1952 ASME 


Code which includes various 
types of heads 


(1)t as given in Par. UG- 


FG (oer taken from Par. 
Ss 
R-7.121 of the Standards of 
Tubular Exchanger Manufac- 
turers Association (TEMA), 
3rd Edition, which covers 
various types of tubesheets. 

In addition to the diameter and 
stress curves, the correction factors, C 
and F, are plotted at the extreme 
right of the chart. The C curves are 
for use with the ASME Code equation, 
and the F curves are for use with the 
TEMA equation. The groups are sepa- 
rated for clarity. 

The following example will readily 
show the use of the chart: what is the 
minimum thickness of a tubesheet that 
is to, withstand 200 psi; 48 inches in 
equivalent diameter, G; fabricated 
from stainless steel with an allowable 
stress of 15.000 psi; if the F factor is 
given as 1.0? 

Steps for a chart solution are as fol- 
lows: 

(1) Enter at 200 psi on the pres- 
sure scale and move _ horizon- 
tally to the diameter curve of 
18 inches. 

(2) From this 


intersection move 
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vertically to the stress curve of 
15,000 psi. 

From this intersection 
horizontally to the F 
curve of 1.0. 

Finally, from this intersection 
move vertically to the thickness 
scale, t, which indicates a mini- 
mum tubesheet thickness of 2.80 
inches is required. 

In short, move from P to d to S to C 
or F to t, always perpendicular to the 
preceding direction, 

As a check, a slide rule solution of 
the equation shows 


move 
factor 


[¥.29 ? — 4 9c 4a) 
S 


FG \ 
/0.25(200) 


15.000 2.77 inches. 


Or an error of 0.03 inch (1.08 per- 
cent) is indicated when the chart is 
used, 

Often, when solving for sma! diam- 
eter closures at low pressures or large 
diameter closures at high pressures. 
the intersection point on the diameter 
curve lies out of the range of the 
chart. 

Under these conditions move to a 





Definitions of Terms 
(Shown on Chart, Next Page) 


P = Design or maximum allowable 
working pressure, psi gauge, 

d= Diameter upon which the pres- 
sure is considered to act, inches, 
(See the ASME Code for the 
determination of d) 
Diameter upon which the pres 
sure is considered to act, inches, 
(See TEMA for the determina- 
tion of G) 
Maximum 
stress, pst, 
Correction factor for various 
types of unstayed flat heads, (See 
the ASME. Code for the deter 
mination of C) 
Correction factor for various 
types of tubesheets, (See TEMA 
for the determination of F) 
Minimum required flat head 
thickness, exclusive of corrosion 
allowance and/or depth of parti 
tion grooves, whichever ts 
yreater, meches 


allowahle working 
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multiple of the given diameter that 
will locate the point in the center por- 
tion of the graph. Complete the solu- 
tion as before, but divide the resulting 
thickness by the same factor to obtain 
the correct value. This method is valid 
since the thickness varies linearly with 
the diameter. 

For example, find the minimum 
thickness of a welded flat end closure 
under the following conditions: 

(1) Compliance with Fig. 

UG-34(f), ; 

(2) Closure of a 6-inch 

schedule 40 pipe, d 

6.065 inches, say d = 6 inches, 

(3) Constructed of steel 

with an allowable 
working stress of 

13,750 psi, S$: 

(4) Resisting a pressure 

of 100 psi, P = 100 psi 

In step | of the solution, the inter- 
section of the 100 psi line and the 
6-inch diameter line would lie off of 
the chart; therefore select a multiplier 
for the given diameter and multiply, 
(2 or 10 is usually satisfactory and 
can be used mentally with ease) then 
solve as before. If 10 is used as the 
multiplier, d=60 inches, and a thick- 
ness 10 times as large as required is 
obtained (t= 3.65 inches); therefore 


0.50, 


13,750 Ps}, 


3.65 
10 
0.305 inch. If 2 is used as a mul- 
tiplier, d= 12 inches, and a thickness 
2 times as large as required is ob- 
tained (t — 0.730 inch). The correct 


0.73 ans 
—s , 0.365 inch 


the correct thickness, t, equals 


thickness. t. equals 


as before. The C=0.50 curve must be 
considered as extending into the fam- 
ily of # curves if this solution is used. 

As a check, a slide rule solution 
shows: 


{CP 10.50 (100) 
IVs ON 13,750 

An error of 0.002 inch or 0.55 per- 
cent is indicated. 

The value of any variable can be 
determined if the other four are 
known: therefore to find the maxi- 
mum allowable working pressure of 
an existing flat head, simply move to 


0.463 1m 


1X] 





Solve for Flat Head Thickness Graphically . . . 





the variables in the reverse order. 

To illustrate: if a corroded tube- 
sheet was found to be 2.40 inches 
thick minimum, what is its maximum 
allowable working pressure if the 
equivalent diameter, G, is 30 inches; 
the material of construction has an 
allowable working stress of 13,750 
psi; and F is found to be 1.25. The 
following values should be used in 


2 
a 
s 


4° 
wf 


ve 2» Ww 
— 


Pressure, psi 
N 
° 


applying the chart: t= 2.40 inches; 
G = 30 inches; S = 13,750 psi; and 
F = 1.25. Then the maximum allow- 
able working pressure, P, is 230 psi. 
As a check: P= 
St 13,750 (2.40)? 
0.25 F°G* 0.25 (1.25)?(30)? 
This chart is not intended for use 
under special conditions where the ex- 
tension of the tubesheet is used as a 


225 psi. 


ange, where portions of the tubesheet 
are not adequately stayed by tubes, 
or where other equations govern flat 
head design. 
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Checking the condition of stretched anchor bolts. 


In a temblor’s wake ... 





Anchor bolts for Column C-1. 


Earthquake Damage Analyzed 


Three refining plants in Kern County, California surveyed after Arvin quake 
of July, 1952. Little damage found where uniform building code had been followed. 


Dr. Eimer O. Bergman, C. F. Braun & Company 
Noel L. Owen, The Fluor Corporation, Ltd. 


Los Angeles 


AT FIVE o'clock on the morning of 
July 21. 1952. a major earthquake 
rocked the lower San Joaquin Valley. 
Kern County. California. The intensity 
of the shock was estimated at 7!. on 
the Gutenberg-Richter Scale. The near- 
est seismographic instruments at Taft. 
Calif... registered horizontal ground 
accelerations of 0.15 gravity. Earth 
movements were recorded as far south 
as El Centro and as far east as Nevada. 

The epicenter was first thought to 
be between the towns of Arvin and 
Tehachapi. at the base of the Teha- 
chapi Mountains, or about 40 miles 
east of the Paloma plant. Seismologists 
have since revised their thinking. They 
now believe that the movement was 
centered much closer to Wheeler Ridge 
on the west side of the valley. It is 
possible that the epicenter of the quake 
was within 20 miles of the Paloma 
plant. 

Qur coastal plain is moving south- 
ward, relative to the ocean floor, at a 
rate of one or two inches per year. 
Strain-energy is built up. When the 
strain exceeds the shearing resistance 
at the fault line, energy is released in 
a horizontal or vertical direction. Most 
1954 
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of the Pacifie Coast earthquakes result 
from a horizontal slippage. but the 
Arvin quake of July 21. was different. 
The movement was principally verti- 
cal. caused by a gradual rising of the 
Tehachapi range with respect to the 
valley. The slippage was along a new 
fault line. Therefore. vertical accelera- 
tions played a relatively greater part 
in this shock. While it is difficult to 
compute their effects they no doubt 
contributed to the damage. 


Paloma Cycling Plant —This plant 
is located at Paloma about 25 miles 
south of Bakersfield. The country in 
this area is very flat. underlain with 
alluvial deposits of considerable depth. 
Some of the deeper strata indicate that 
parts of the Kern River crossed the 
area at one time. 

Soils at the site fall into two groups: 
an overburden of fine soils from 7 to 
12 feet thick and an underlying bed 
of firm sandy materials. Light founda- 
tions are supported on the overburden 
from 3 to 5 feet below grade. Heavy 
loads are carried by spread-footings 
on the strong sand, at depths of 10 or 
more feet. 


The direct effect of the earth move- 
ments resulted in relatively little 
damage. Some of the bubble columns 
swayed and stretched their anchor 
bolts. Cracking occurred in a few 
equipment pedestals and building foot- 
ings. The cooling towers suffered some 
broken members and connections. 
Movement of piping caused bending 
of pipe support beams and columns. 
Two of the butane storage-spheres fell 
over and the electrical transformers 
slid on their concrete base. There was 
no loss of life or serious injury to 
personnel, 

The collapsed storage-spheres re- 
leased 4000 barrels of liquid butane. 
A southwest breeze carried the cloud 
of butane vapor across the refinery. 
The vapors ignited and the resulting 
flash-back started fires at many points. 
The compressor house filled with an 
explosive mixture of butane which ex- 
ploded a few minutes after the quake. 
The intense fires which started at 
points of leakage in high-pressure 
hydrocarbon lines were not brought 
under control for some 20 hours, Ex- 
plosion and fire were responsible for 
a large part of the property loss. 
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Earthquake Damage .. . 





Mass foundations such as compres- 
sor blocks suffered no damage. A few 
cracks appeared in the pedestals sup- 
porting the compressor building. They 
were located in piers where east-west 
bracing was connected, However, these 
were small and could hardly be classi- 
fied as structural damage. 

Lateral earth movements caused 
many of the columns and vertical 
tanks to rock back and forth on their 
foundations. The tension set up in the 
anchor bolts stressed some of them be- 
yond the yield point leaving the bolts 
with a permanent stretch. Detailed 
data on the vessels are shown in 
Table 1. 

The condition of the anchor bolts 
stretched by the earthquake was deter- 
mined by load tests. Load was applied 
through a steel beam with an adaptor- 
nut at midspan which was threaded 
onto the anchor bolt. A 50-ton hy- 
draulic jack applied a load at each 
end of the beam. A pressure gage re- 
corded the load. A strain gage meas- 
ured the stretch in the bolt and a dial 
gage indicated any slippage of the bolt 
with respect to the foundation. These 
tests indicated that the anchor bolts 
for Column Cl had been stressed al- 
most to failure. They stretched one and 
one-half inches. 

One of the exchanger piers had a 
vertical crack 14, inches wide on the 
west side. The pier was the rear pedes- 
tal supporting two 34-by-192-inch ex- 
changers stacked two high. The anchor 
holt was exposed in the crack in the 
broken pier. The anchor bolt projec- 
tion above the top of the pier was out- 
side the reinforcing steel cage and the 
horizontal tie was about 8 inches below 
the top of concrete. The anchor bolt 
should have been within the reinforce- 
ment, and the top ends of the vertical 
bars within 2 inches of top of grout, 
and the horizontal tie within 4 inches 
of the top. A duplicate pier support- 
ing similar equipment about 5 feet 
east was undamaged. Its construction 
presumably followed the design. All 
of these exchangers were in operation 
at the time of the quake. 

The concrete coverage on the west 
side of one of the reboiler piers was 
broken off. The top of vertical steel 
was 4 inches below the top of grout 
and the first tie was § inches below. 

Both pedestals of Tank V-72 cracked 
along the grout-line. The north pedes- 
tal had a short vertical crack on the 
north side. The pedestals of Ex- 
changers E-73 and E-75 had minor 
cracks around the grout, 

Small cracks were found in a few 
of the pedestals for pipe support col- 
umns, However, no serious structural 
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Rear pedestal supporting two 34-inch heat 
exchangers. 


damage was discovered. Several cracks 
were noted in pipe sleepers. These 
may have been the result of opera- 
tional vibrations rather than of the 
earthquake. Some of the pads under 
rigid pipe supports in the process area 
have proved to be too light for the 
operating vibrations. 

Two of the columns had wrinkles 
or dents in their skirts. In both cases 
dents occurred on the southwest side of 
the columns, just above the base lugs, 
and were a direct result of the quake. 
A vertical alignment check showed 
that three columns were not plumb. 
The deviation from vertical may have 
been due to movement of the founda- 
tions during the earthquake, but it 
may just as well have occurred dur- 
ing operation before the earthquake. 

Only one of about ten horizontal 
storage tanks showed signs of move- 
ment, Tank 264 moved west about 10 
inches on the south pier. The saddle 
was bolted down on the north end 
and had 1 inch reinforcing rods on 
the south end projecting through the 
saddle for guide pins. These rods 
failed in shear and bending and al- 
lowed the vessel to move. This vessel 
is 12 feet in diameter and 120 feet 
long. It was the most heavily loaded 
at the time of the shock: about 225 
tons. 

The plant had five spherical tanks, 
30 fect 3 inches in diameter, for the 
storage of light hydrocarbons. They 
were erected in 1943 and had no pro- 
vision for seismic loading. The tanks 
were erected on an east-west line. In 
1919 Tanks 241, 242, and 243 were 
moved to the positions shown in Fig- 
ure |. The new foundations were de- 
signed for O0.12g. At the time of the 


Damage to reboiler pier. 


earthquake, the tanks were loaded as 
shown in Table A. 


TABLE A 
CONTENTS 


Materials Barrels 





Butane 
Butane 
Butane 
Natural Gasoline 
Natural Gasoline 














Figure 1. Location of storage tanks. 


The refinery personnel reported 
that Tanks 241 and 242 overturned 
at the first heavy shock. In general 
the forged steel turnbuckles failed in 
the tie rods used as diagonal bracing. 
Four of the six columns supporting 
Tank 241 tore loose from the base 
plates due to failure in the welds. 

In other cases, the columns buckled 
in the absence of lateral support. 
There was no distortion of the sphere 
wall from the moment applied by the 
column supports. When the spheres 
fell the valves at the bottom nozzle 
were broken thus spilling the butane. 
The pipelines that supplied the spray 
nozzles for fire fighting were also 
broken. 

The west atmospheric process cool- 
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One of the column bases for sphere No. 241. 


ing tower suffered some structural 
damage. The shock sheared most of 
the columns at the first joint above 
grade where an east-west brace was 
connected. The column base castings 
were also broken where the diagonals 
were attached. Some of the diagonals 
acted as tension members and sheared 
the wood where the bolts were con- 
nected. The tower was moved westward 
several inches. The other cooling tow- 
ers were so badly damaged by fire that 
the extent of structural damage could 
not be determined. 

In the boiler area, two field type 
boilers were knocked off their pedes- 
tals. A zeolite tank rocked enough to 
bend its base-ring. The two box-type 
heaters have a castable refractory 
about foot thick in the space 
around the tubes at the end = walls. 
Some of the castable cracked around 
two roof-tubes in the northeast corner. 
The cracks, apparent from the inside, 
did not go through to the outside. 

The common stack for the two box- 
type heaters is steel and brick-lined. 
Two types of damage occurred in this 
stack. The steel wrinkles on 
the northeast and southwest sides some 
two feet above the top of the breech- 
ing. Two triangular areas of the brick 
lining just above the breeching appear 
to have dropped vertically along with 
the arches in the ducts. Fluegases are 
carried to the stack through two brick- 
ducts with arched The roof 
dropped about one inch throughout a 
two-foot length of arch in each duct 
near the stack. 


one 


showed 


roofs. 


North Coles Levee Natural Gaso- 
line Plant—-This plant was built in 
several stages between 1910 and 1950. 
The soils at this location are fine sandy 
loams silty loams. sandy clay loams 
and silty clay loams. 

No evidence of structural 
however. 


failure 


was observed: cracks in 
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Typical turnbuckle failure and anchor bolt 
stretch at one of the hortonsphere column bases. 


bricks and paint were found. The 
anchor bolts of most of the tall bubble 
columns had worked enough to erack 
the paint around the nuts. There ap- 
peared to be a new crack in the brick 
wall on the northeast side of the north 
heater. The cracks runs horizontal 
most of the way, then down at 45 
degrees. 

South Coles Levee Cycling 
Plant—This plant was built in 1945. 


Brown loam and sandy loam overlie 
the site to depths varying from four 


to nine feet. This material is composed 
of very fine sand, silt and a small 
amount of clay. Light foundations are 
supported on the brown loam 3 feet 
6 inches below grade. Heavy loads are 
carried down 6 feet, 

The unit showed no damage from 
the shock. There was little evidence 
of movement at the bubble column 
bases. The paint was cracked around 
some of the anchor bolt nuts on three 
vessels. One nut was loose on the 
northeast side of the 120-ton absorber, 
and the washer, which is also con- 
nected to the lean-oil discharge line, 


Column base failure in cooling tower (old type 
casting). 


was vibrating. It is hard to say whether 
this nut was loosened by the vibration 
of the discharge line or by stretching 
of the bolt. 

The two-inch drain line from the 
glycol contactor showed signs of east- 
west movement on the pipe sleepers. 
The hold-down clamps had scratched 
the paint on the pipe for three inches. 
The line was in the shape of a letter 
“Z” with right angle bends between 
the straight sections. The pipe had 
moved back and forth enough to pile 
up the gravel on the ground at both 
right angle bends where the pipe 
sagged and rested on the ground, 


Probable Seismic Factor— Con. 
siderable effort was put into studying 
the problem of what seismic factor 
would be required to produce stresses 
above the yield point in the anchor 
bolts. There are a number of unknowns 
that affect the anchor bolt stress for 
vertical vessels including: 

1. Initial tension in the anchor bolt. 


2. The ratio of the modulus of elas 
ticity of steel to that of concrete. 


Looking northwest at the five hortonspheres. 





Earthquake Damage... 





Looking north at the west process cooling tower. Two field-type boilers. 


Table 1. Fractionator Column Properties 
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3. The cross-sectional area of the 
bolt to be used: net area, gross 
area, or something in between. 
.The amount of the operating 
liquid to be included in figuring 
seismic moment. 

. The effect of vertical acceleration. 
The effect deformation or yield- 
ing of the skirt has on the location 
of the neutral axis. 

. The width of the base ring that 
should be used. 

. The dynamic effect of the natural 
frequency of the vessel. 

9. The effect of internal dampening. 

The seismic factor that would be 

required to give 33,000 psi (the as- 
sumed yield point) on the gross area 
of the bolt was calculated by several 
methods. The most common method 
of calculating anchor bolt stress is by 
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ANCHOR BOLTS 
Area 
Sq. laches 
Sue (e) le 
Inches ~| Circle 
Ne. |(Dia.) Net | Inches! 


Height 
Te CG, 


Feet Gross | 


Measured Natural 


Stretch | 
Inches 


*, @ FOR 33 K.S.1. 


Bolt Stress for 
| Seismic 
Me P | Cracked 
Section 
n= 10 


Bolt Frequency Mc P 
Seconds (e) (e) 


(b) I A I A 





9 || Ml 13 | } 15 | 
19.62 ! 
203 14.72 

33.0 ‘ 19.42 

545 7 37 

4n.2 | | 317 

24.7 » | ds 1h: 

48.0 + | | 57% » 31 

420 ‘ r : 317 

390 |S 1 | 1858 

15.5 | 31.80 
300 $ | 11.24 
470 | 12) 2 | 31.80 

(a) Height to center of gravity is above base 
ring. 

(b) The letter refers to the shape; the number 
indicates the over-all length in inches. 

(c) The threads are eight thread series. 

(d) Based on empty load. 

(e) | Moment of inertia of bolt pattern 
about diameter of the bolt circle. A 
Total bolt area. P = Vertical load. 

C.G. — Center of gravity 

g — Gravity load 
KS! = KIPS per square inch 


| 300 


J45 14.14 
JO | 37.70 


Me P 

l A 
method involves locating the neutral 
axis according to the straight line 
theory of reinforced concrete. The re- 
sults of these two methods are tabn- 
lated in Columns 19 and 20 respee- 
tively of Table 1. So far we have not 
found a method that will correlate the 
seismic factor with the bolt stretch for 
the variout columns. 


the formula Another 


Structural Design-—From our ob- 
servations, it is possible to draw cer- 
tain conclusions as follow: 


1. The behavior of structures, tow- 
ers and pressure vessels through- 
out the valley indicated that the 
basic design principles for earth- 
quake construction were adequate 
for an earthquake of the intensity 
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experienced at this location. In 
general, buildings in the area that 
were designed according to the 
Uniform Building Code suffered 
little or no damage. 

. Anchor bolts should be properly 
designed. The tests showed that 
for uplift the “J” type anchor 
bolts were far superior to the 
“L” type. Several of the “L” bolts 
had necked down at the bend and 
new anchor bolts had to be in- 
stalled. Even though the quake 
had stretched the “J” bolts by 
stressing them beyond the yield 
point, they were still capable of 
returning to their stretched length 
after being loaded to 40,000 psi 
on the gross area. 

5.In most cases the damage to 
foundation piers was due to im- 
proper placement of reinforcing 
cage. The top tie and vertical 
reinforcing should be near the top 
of the pier and the concrete cov- 
erage should not be excessive. 
Careful placement of the steel 
will go a long way toward mini- 
mizing damage. 

. It is of utmost importance that 
all of the parts of the structure 
be tied together so that it will act 
as a unit. 
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Figure 1. Viscosity indexes of oil-additive blends 
(Viscosity index of base oil—107; viscosity of 


base oil, SUV at 210 F.—42.3). 


Here’s how... 





Figure 2. Viscosity of oil-additive blends (Viscosity index of base oil—107; viscosity of base 
oil, SUV at 210 F.—42.3). 


Blending Two V | Improvers 


Charts in use for one viscosity index (VI) improver will not work for two. 


Here is a quick method of calculation for the use of two or more improvers. 


George W. Wharton, Magnolia Petroleum Company 


Beaumont, Texa: 

THE PETROLEUM industry is con- 
tinually striving to produce improved 
lubricants that will reduce automobile 
engine wear to a negligible magnitude. 
A major portion of the wear occurs 
while starting the engine. particularly 
in cold weather. when oil is viscous. 
This can be remedied by employing 
fluid. viscosity oils which retain 
their lubricating qualities at operating 
temperatures. High viscosity index oils 
are required for this purpose so that 
temperature change will have little 
effect on the viscosity, Commercial 
viscosity index improvers are often 
added to the oil to attain this desired 
characteristic, and in many formula- 
tions two improvers are employed to 
produce such oils economically. 

Methods for predicting the true vis- 
cosity index and viscosities of the oil- 
additive mixture are important to the 
refiner since considerable experimental 
work is avoided if accurate blending 
data are available. Blending charts 
have heen developed’:* to aid in selec- 
tion of viscosity index improvers and 
estimation of viscosity and viscosity 
index of the containing them. 


‘ 


low 


oils 
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However, these charts are restricted to 
the use of a single viscosity index im- 
prover in the blend. 
The work done in our 
showed that considerable error is in- 
troduced if the above charts are used 
for estimating viscosity index and vis- 
cosity of blends containing mere than 
one viscosity index improver. This is 


laboratories 


demonstrated in Figures | and 2. They 
show that the difference between the 
estimated and experimental quantities 
of viscosity index improvers required 
to attain the desired properties may 
he as high as 50 percent or more. The 
quantities actually required to obtain 
a certain viscosity are greater than 
those estimated from the charts. How- 
ever, actual additive requirements to 
obtain a certain viscosity index may 
be either higher or lower than those 
estimated depending on the quantities 
of the two improvers used. 
Nomographs, or blending charts, 
can be prepared to permit the accurate 
prediction of viscosity index and vis- 
cosity for systems containing two or 
more viscosity index improvers. Typi- 
cal nomographs applicable for blends 


containing commercial additives desig- 
nated as “A” and “B” are shown in 
Figures 3 and 4. The example which 
follows illustrates the method for 
using such charts. 


PROBLEM: (Given a base oil blend 
of LOL V.L. and 13 SUV at 210 F., cal 
culate the quantity of additive “A™ 
necessary to secure a final product of 
137 V.L. Assume 3 percent additive 
“B” (based on the oil) will be used. 
Also estimate viscosity of the final 


blend. 


SOLUTION: The quantity of addi. 
tive “A” required to obtain the 17 
viscosity index blend is obtained from 
the nomograph in Figure 3; the vis- 
cosity of the final blend is then deter- 
mined from the nomograph in Fig- 
ure 4. 


Estimation of the quantity of 
additive “A” in the blend: Using 
Figure 3 draw a line between the 
points on the “Dp” and “C” 
showing viscosity and viscosity index 
of the base stock, respectively. Mark 
the point of intersection of this line 
with reference line R,. Connect this 
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Figure 3. Viscosity index of lubricating oils containing two viscosity index improvers. 


point with the point on scale “B” 
showing percent additive “B” used in 
the blend. Mark the point of intersec- 
tion of this line with the reference line 
K.. Connect this point with the point 
on seale “V.L.” showing the desired 
viscosity index of the blend and extend 
this line to seale “A.” The point of 
intersection with scale “A” represents 
the quantity of additive “A” needed to 
obtain the 137 viscosity index blend. 
This quantity is 3.2 percent weight 
based on the oil. 


Estimation of the viscosity of 
the blend: Using Figure 4 connect 
points on the scales “C” and “D” 
showing viscosity and viscosity index 
of the base oil, respectively. Mark the 
point of intersection of this line with 
the reference line R,. Connect the in- 
tersection point with the point on scale 
“B° showing the quantity of additive 
“B” employed, Mark the intersection 
with the reference line R,. Connect 
this point with the point on seale “A” 
showing the quantity of additive “A” 
used in the blend, The point of inter- 
section of this line with scale “S.” rep- 
resents the viscosity of the blend con- 
taining the two additives. In this case 
the viscosity is 51.8 Saybolt Universal 
Seconds at 210 F. 

The charts should not be used for 
estimating viscosity indexes or viscosi- 
ties of blends containing less than 0.5 
percent weight of either additive. 
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Separate nomographs must be con- 
structed for each pair of additives em- 
ployed, but they are applicable for all 
base oils regardless of the crude oil 
source. For constructing the nomo- 
graphs algebraic equations must be 
developed as follows: 

Viscosity index of the blend is esti- 
mated from the following empirical 
equation: 


Log V.I. 

cloe C 4 
where 

V.1.. calculated 
the blend 

\- quantity of viscosity index im- 
prover “A™ expressed in percent 
weight on the oil 

I} => quantity viscosity index improver 
“B" expressed in percent weight on 
the oil 


alog A + blog B 4 
d log d4+- K 


viscosity imdex of 


TABLE 1 


Comparison of Observed and Calculated 
Viscosity Index and Viscosity of Oil- 
Additive Blends 

Viscosity Index | Viscosity, SUV @ 210° PF. 
| ca | ov. | ~ 
culated served | 
$1.5 52.6 
oo 568 
49.6 


Cal- Ob- 


culated served | Error Error 





51.9 +07 
57.2 | -04 
492 | +04 
53.4 53.2 | +02 
448 6 +02 
49.0 49.2 02 
55.5 562 07 
48.3 481 +02 
51S Sia | +04 


146.5 145 | 
M10 41 
138.0 me | 10 
1440 43 +10 
142.0 143 0 
410 42 =| Ru 
a5 137 O5 
143.5 143 +05 
315 10 +15 
i 


Average | 10 Average | 
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C = viscosity index of the base oil 

D = Saybolt Universal Viscosity of 
the base oil at 210 F, 

a, b, c, d, and K constants 


The equation contains five constants 
which must be determined. This is 
done by using five experimental blends, 
substituting the observed values into 
the original equation and solving for 
the constants. However, more than five 
blends should be prepared to compen- 
sate for inaccuracies involved. 

Similarly: 

Log S, a’ log A + b’ log B + 

«’ log C + d’ log D + K’ 
where S, viscosity of the 
blend, SUV at 210 F 

A, B, C, and I) = same nomenclature 

as used in the former equation 

a’, b’, ec’, d’, and K’ == constants differ 

ent from those used in the former 
equation 


finished 


The same blends are used in determin- 
ing constants for both equations. 

The equations employed for the con- 
struction of the nomographs in Figures 
3 and 4 are as follows: 


lew V.E. 0.098 low A 0.023 log B 

O.348 log C — 1.012 low 1) 4- 3.024 
Low S, O128 log A + 0.073 low B 
1.515 log C 1.472 low DD 2.260 


The standard method for construct- 
ing nomographs from the algebraic 
equations has been used.? 

The accuracy of the nomographs 
shown is +1.0 viscosity index points 
and +0.4 SUV at 210 F, These devia- 
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Figure 4. Viscosity of lubricating oils containing two viscosity index improvers. 


tions are within the precision of the 


ASTM procedures for the viscosity 


and viscosity index determinations. 
Comparison of the observed viscosity 
indexes and viscosities of the blends 
with those estimated from the nomo- 
graphs is shown in Table 1, 

These charts are used in determin- 
ing the combinations of improvers that 
will produce the desired product qual- 
ity from a given base stock. The most 
economical quantities of the two addi- 
tives in the blend are then calculated 
from the nomographs as follows: 

On the nomograph in Figure 3 the 
quantity of improver “B” added to a 
base oil of selected characteristics is 
varied throughout the range of usable 
concentrations. The corresponding 
quantity of improver “A” necessary to 
obiain the specified viscosity index of 
the product is then estimated in the 
same manner as the example preblem. 
The quantity of one additive increases 
as the requirement for the other addi- 
tive decreases. The total cost of both 
additives for each 
plotted against quantity of either addi- 
tive employed in these blends. The 
lowest point on this curve shows the 


combination — is 


most economical quantities to be used 
commercially. Such a curve is shown 
in Figure 5. In this case the desired 
137 viscosity index blend is obtained 
with a minimum cost of viscosity index 
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Figure 5. Relative to- 
tal cost of combina- 
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tions of two viscosity 

index improvers (Fin- 

ished blend—137 vis- 
cosity index.) 
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improvers by employing 3.2 percent 
weight additive “A” and 3.2 percent 
weight additive “B.” 

For a fixed viscosity of the product, 
the viscosity for each of the above 
combinations is obtained from Figure 
t and marked on the curve in Figure 5. 
Only one combination of additives re- 
sults in both a desired viscosity index 
and a desired viscosity of the finished 
blend. For adjusting both viscosity 
index and viscosity of the blend sev- 
eral curves of this type must be drawn 


3.0 


Additive “A”, wt. % 


using base stocks of different vis- 


cosities. 
Original presentation of this mate- 
rial was at the Beaumont meeting of 


WPRA February 11-12. 
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Just beginning: Model IV catalytic cracking unit for Caltex at Batangas Bay, Luzon, P. |. 


Around the World with Model IV 


Sixteen of SOD’s latest model catalytic cracking units are 


foreign countries. 


THE FIRST announcement of the 
Model IV Fluid catalytic cracking unit 
was made by Standard Oil Develop- 
ment Company in Mareh, 1953. At 
that time two units, an 11,000-barrels- 
per-day unit at the Edmonton, Alberta, 
refinery of Imperial Oil Limited and 
a 15.000-barrels-per-day unit at the 
Destrehan, La. refinery of the Pan-Am 
Southern Corporation were in operation. 

The present status of Model 1\ 
Fluid catalytic cracking capacity is 
shown in the accompanying table, A 
total of 22 units are either in opera- 
tion or under construction, with a total 
combined capacity of 373,720 barrels 
per day. OF this total capacity, almost 
SO percent, divided among 12 units, is 
being operated by affiliates of Stand- 
ard Oil Company (New Jersey), the 
parent company of Standard Oil De- 
velopment, 

Model IV units vary in size from a 
1.880-barrel-per-day unit at the Wren- 
shall refinery of International Refining 
Inc. in Minnesota to the 55,000-barrel- 
per-day unit under construction at the 
EI Segundo, Calif., refinery of Stand- 
ard Oil Company of California. Ten 
of these units are outside the United 
States and Canada, in places as far 
apart as Belgium and Australia. 

Standard Oil of California's Fl Se- 


190 


gundo unit is setting new construe- 
tion records. The Fluor Corporation 
Lid., the contractors, are well ahead 
of schedule and the present program 
will have the giant unit completed in 
a total of 13 months. 


now located in 


The Model IV unit employs a 
unique transfer system requiring no 
operating slide valves, and the unit 
requires some 30 percent less steel in 
its construction for a given thruput 
than previous models. 


MODEL IV FLUID CATALYTIC CRACKING UNITS 


(Constructed, Building, and Approved) 


Location 


Company 


Capacity | 
ee heed 


D | Date on Stream Builder 








Edmonton, Alberta 

Sarnia, Ontario 

Port Jerome, France 

Antwerp, Belgium 

Everett, Massachusetts 

loca, B.C 

Hamburg, Germany 

Durban, South Africa 

Regina, Saskatchewan 
| Bombay, India 
Halifax, Nova Scotia 
Harrancahermeya, 


Imperial Oil, Lid 

Imperial Oni, Ltd 

Esso Std. Soe. An. Fr 
Esso Std. Ref. Soe. An 
aso Std. Oil Company 
Imperial Oil, Ltd 

Esso A.G 

Std.-Vacuum Oil Company 
Imperial Oil, Ltd. 
Std.-Vacuum Oil Company 
Imperial Oil, Led } 
Empresa Col. de Pet | Col. 


Total for Standard Oi] Company (N.J.) Affiliates 


Foster Wheeler Corporation 
The M.W. Kellogg Company 
Foster Wheeler Corporation 
The Lummus (‘ompany 
Foster Wheeler Corporation 
Bechtel Corporation 
Gutehoffnungshuette A.G. 
Foster Wheeler Corporation 
Fluor Corporation, Ltd 

The Lummus Company 


| December "52 
March '53 
July "53 
July "53 
July ‘53 
November '53 

| December 53 

' 


11,000 
25,000 
15,400 

9.300 


January "54 
(May "54) 
(July “54) 

( —) 


(August "54) Foster Wheeler Corporation 





Destrehan, Louisiana 
LaMede, France 

Wrenshall, Minnesota 
E! Dorado, Arkansas 


Pan-Am. Southern Corp 
Cie. Francaise de Raf | 
International Ref. Ine | 
Lion Oil Company 

Pan American Kef. Corp Texas City, Texas 
Std. Oil Co. of Calif | El Segundo, California 
Calif. Texas Oil Co., Lad | Batangas, PI 

Calif. Texas Oil Co., Lid Yokohama, Japan 

Std. Oil Co. of B.C., Ltd | Vancouver, B.C 

Calif. Texas Oil Co., Ltd | Kurnell, Australia 


Total Non-Jersey 
Total 


The Lummus Company 

The Lummus (omapny 

The Lummus Company 

The Lummus Company 

The Lummus Company 

The Fluor Corporation, Ltd 
Foster Wheeler Corporation 
Arthur G. McKee & Company 
The Fluor Corperation, Ltd 
Foster Wheeler Corporation 


15,000 | November "52 
14,740 | July °53 

4,880 | August "53 
10,800 =| December '53 
30,000 =| January "34 
55,000 | (August "54) 
10,800 =| (October "54) 
10,800 (November '54) 
6,000 (November '54) 
30,000 (June "55) 


188,020 
373,720 





TABLE 1 
Typical Feed Stock Analyses 


Column No.. , * 5 6 7 Ss 9 10 il 2 73 14 15 16 17 


Ea ee ee ar ap ae jana Thermal j 


GO from) DAGO 
Re- Heavy Vis- | from Vis- 
run Fur- | | Hey. | Toe. breaker breaker 
Bot- | fural | Neutral} Seft | Int. | Due-Sel BS. | BS. 
toms | Extract | Dist. | Wax | Dist. | Extract | Extract | Extract 








DAGO 
from Vis- 
breaker 
i Asphalt 
FEED TYPE VHGO | VLGO | DAGO 


Gravity, °API 








: } 304 17.9 
| 3s6 478 
557 


28.0 | 394 | 21.4 | 225] 290] 22.5] 29.5) 28.7] 31.0} 20. 35.3 | 24! 12.9 
530 46x | 552 560 | 558 | : . 4 612} 390] 399 
612 54 | 56 Bit}, 6b 636 


610 513 |sO6HI 439 


51 538 
655 


cP @°F 

Percent @ 700° F 
Conradson Carbon Res., 
Sulfur, Weight Percent 
Aniline Point, °F. 
Diesel Index 


Wt. Percent 


Compare these . . . 





640 | 
657 | 
675 


5 
0.0 
0.6 | 
171 
49.6) 


17 Feeds for Cat Crackers 


Complete stock analyses and yields show what Cities Service can feed to 


its catalytic cracking units at Lake Charles, La. 


E. Clarence Oden and Joseph J. Perry, 


Cities Service Refining Corporation, 
Lake Charles, La. 


WITH THE EXPANSION of cata- 
lytic cracking capacity, feed stocks 
which were previously borderline 
stocks have assumed greater impor- 
tance, Among these feed stocks are 
catalytic cracking cycle oils, lube 
plant return stocks. cycle oils from 
thermal unit operations and feed 
stocks obtained from treatment of oils 
from thermal units. Heretofore, in 
most refineries, the feed stock to be 
fed cat crackers had to be that stock 
which would give the greatest amount 
of conversion products per barrel of 
capacity with the emphasis more on 
products than economics. This article 
voes beyond this practice and gives 
vields for some of the borderline feed 
stocks. 

Cities Service Refining Corpora- 
tion’s Lake Charles refinery was origi- 
nally designed to produce a part of 
the vast quantities of aviation gasoline 
required by our armed forces during 
World War II and also to provide 
feed stock for a butadiene plant. The 
original design was for a_ crude 
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throughput of 70,000 barrels per cal- 
endar day. The main pieces of equip- 
ment at the refinery were a propane 
deasphalting unit, conventional atmos- 
pheric pressure topping units, a com- 
bination thermal cracking and reform- 
ing unit, sulfuric acid alkylation units, 
and three Model II fluid catalytic 
cracking units of 15.500-barrels-per- 
day design thruput each. With the 
advent of peacetime operation and low 
severity motor operation this 15,500- 
barrel-per-day thruput became 40,000 
plus barrels per day. Although the 
crude rate to the refinery was _ in- 
creased by a considerable amount, it 
may readily be seen that with this 
high ratio of catalytic cracking capac- 
ity to crude runs, it would be possible 
to catalytically crack a large percent- 
age of all material heavier than kero- 
sine and also to recycle a large per- 
centage of the cycle oils produced. 
Because of the need for catalytic 
cracking feed stock, many stocks were 
cracked and experience gained in their 
use which would not have been possi- 


| | 

| 466 | 
‘ 493 | 
| sar 
653 


696 | | 





ble at other refineries with proportion- 
ally less catalytic cracking capacity. 
At the Lake Charles refinery yield data 
were obtained from pilot plant investi- 
gations and correlated. These correla- 
tions were then checked against actual 
commercial operations and corrected 
empirically. In most cases the empiri- 
cal corrections were very small. The 
results of these correlations followed 
by empirical corrections are presented 
in this discussion. 

The Lake Charles refinery processes 
mixed base Gulf Coastal crudes along 
with some sour West Texas crude. 


Feed Stocks Used—-Here is a brief 
description of the catalytic cracking 
feed stocks available. Complete analy- 
ses of these feed stocks are given in 
Table 1. Virgin light gas oil and vir- 
gin heavy gas oil are primary products 
from the atmospheric topping units. 
Virgin light gas oil is the first cut 
heavier than kerosine with an ASTM 
OO) percent point of about 600 F. Vir- 
gin heavy gas oil is the next heavier 
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cut and is lighter than crude residuum. 
Deasphalted gas oil is produced on a 
conventional propane deasphalting 
unit from crude residuum as previ- 
ously described by Oden and Foret.’ 
Yields are also presented for the ma- 
terial resulting from propane de- 
asphalting of tar from vis-broken 
asphalt from the first propane de- 
asphalting step. 

A lubricating oil plant takes crude 
residuum and vacuum distills it to a 
100, 200, 300 neutral distillate, a 
heavy intermediate distillate, and a 
residuum. The neutral distillates are 
the lightest of the vacuum still cuts 
and are the raw materia! which is 
further refined to produce 100, 200, 
and 300 neutral lube blending stocks. 
Averave neutral distillate corresponds 
to about 200 neutral distillate. The 
first refining step of neutral distillate 
is a furfural extraction, Furfural ex- 
tract is the extract portion of 100, 200, 
and 300 neutral distillate and repre- 
sents about 30 to 40 volume percent 
of the neutral distillate, Soft) wax is 
extracted from the raffinate of the 
furfural extraction step. The extrac- 
tion is done on a methyl ethyl ketone 
wax extraction unit, The wax referred 
to as soft wax is too soft to be of use 
commercially as such. 

Heavy intermediate or 500 neutral 
distillate is a vacuum still product but 
it is duo-sol extracted instead of fur- 
fural extracted as are the lighter dis- 
tillates. This extract, of course, is 
heavy intermediate duo-sol extract and 
represents about 40° percent of the 
original heavy intermediate distillate. 
The vacuum tower residuum is also 
duo-sol extracted to make bright stock 
extract and bright stock raffinate. This 
bright stock extract is vis-broken and 
yields are presented for the gas oil 
from vis-broken bright: stock extract 
and from gas oil produced by propane 
deasphalting of the tar from the bright 
stock vis-breaking operation. 

A third source of catalytic cracking 
feed stock is from eyele oils produced 
on the catalytic crackers themselves. 
Heavy eyele oil corresponds roughly 
to virgin heavy in boiling 
range and light cycle oil to virgin 
light gas oil. Heavy cycle oil comes 
from two sources. It may be the result 
of a cracking reaction in a material 
which is heavier than heavy cycle stock 
such as deasphalted gas oil or it may 
he a result of cracking a material of 
its own weight such as virgin heavy 
vas oil. In the first case (“A” heavy 
eyele oil) it is probably largely a 
cracked product and in’ the second 


gas oil 
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case (“B” heavy cycle oil) it is proba- 
bly a cracked product mixed with 
some unreacted virgin oil. Heavy cycle 
oil may also be the product of crack- 
ing heavy cycle oil from the first two 
sources mentioned (“C” heavy cycle 
oil). Light cycle oil may also be a 
product from a material of its own 
weight (“A” light cycle oil) or a 
heavier one (“B” light cycle oil). A 
light cycle oil which is produced from 
cracking light or heavy cycle oil is not 
discussed in this article, The feed stock 
referred to as rerun bottoms is the oil 
which is produced from the further 
fractionation of catalytic fractionator 
overhead, Actually, it is a recycle light 
cycle oil but its boiling range is lower 
than that of light cycle oil. 


Table 2 has yields for the various 
feed stocks, (Hereafter when a feed 
stock is mentioned the column in Table 
2 where its yields appear will be indi- 
cated.) The yields as presented are 
tuken at a reactor temperature of 900 
F., 30 D + L catalyst activity (M. W. 
Kellogg method), and 0.5 weight per- 
cent carbon on regenerated catalyst. 
The yields are presented at two differ- 
ent severities of operation. Obviously 
these severities and unit conditions 
cannot be optimum for all of the feed 
stocks involved. These yields would 
vary somewhat for every individual 
cracking unit depending on complete- 
ness of spent catalyst stripping, re- 
actor temperature, catalyst activity, 
ete, These are basic yields. In_ this 
discussion volume percent conversion 
is the total feed above 400 F. ASTM 
minus product above 400 F. ASTM 
divided by the total feed above 400 
F. ASTM. 


Stocks Most Commonly Used 
Virgin heavy and light gas vil (Col- 
umns | and 2) are probably about the 
most commonly used feed stocks today. 
The yield structures of both at equal 
conversion levels are about the same, 
reasonably good yields of the impor- 
tant conversion products with a mod- 
erate coke yield, Virgin light gas oil 
is converted less for a given set of 
cracking conditions and produces 
much more light cycle oil than does 
virgin heavy gas oil due to the boiling 
ranges of the two feeds. 

Deasphalted gas oil (Column 3) is 
relatively easily cracked being both a 
virgin feed and having a high boiling 
range. It has an average Conradson 
carbon residue of 3.0 weight percent. 
This carbon residue goes directly to 
coke giving deasphalted gas oil a 
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higher coke yield, particularly at low 
conversion levels, than might other- 
wise be expected. This is the reason 
that the coke yield from deasphalted 
gas oil increases less rapidly than it 
does from other feed stocks. This ef- 
fect may be noted in Table 2. De- 
asphalted gas oil from sour West Texas 
crude usually has a_ considerably 
higher weight percent Conradson car- 
bon than deasphalted gas oil from 
sweet crudes. Hence this deasphalted 
gas oil makes more coke than regular 
deasphalted gas oil. Experience has 
indicated that carbon residue carries 
the bulk of catalyst contaminants. 
West Texas deasphalted gas oil has 
more Conradson carbon and is a more 
contaminating feed stock than regular 
deasphalted gas oil. Another charac- 
teristic of deasphalted gas oil is that 
at a given conversion it has a high 
gasoline yield and a low total butanes- 
butylenes yields. It also yields more 
heavy than light cycle oil. 


Except for coke yield the yields and 
conversions from first pass heavy cycle 
stocks (Columns 4 and 5) are practi- 
cally identical. The yield structure 
here is similar to the yield structure 
from virgin heavy gas oil, The “A” 
heavy cycle stock yields slightly more 
coke than “B” heavy cycle stock. 
Heavy cycle stock yields more heavy 
cycle oil than does virgin heavy gas 
oil at a given conversion. Yields from 
“C” heavy cycle stock (a second pass 
stock) (Column 6) have the same 
general structure as those from “A™ 
and “B” heavy cycle stock but for a 
given conversion more coke is pro- 
duced. This increase is quite marked 
indicating a rapid decline in heavy 
cycle stock quality with each catalytic 
cracking pass. The “C” heavy cycle 
stock is also cracked less for a given 
severity and is further evidence of the 
decline in the quality of heavy cycle 
stock with each pass. 

It may be noted that the yields from 
“A” heavy cycle oil are better than 
those from “C” heavy cycle stock al- 
though both have about the same diesel 
index. This points up one of the prob- 
lems in determining cycle stock crack- 
ing, namely finding a good single lab- 
oratory ymethod of determining feed 
stock quality. Diesel index may be 
used but it is apt to be misleading as 
in the case of “A” and “C” heavy 
cycle oils. If two feed stocks have the 
same boiling range and about the 
same history the one with the higher 
diesel index will usually be the better 
feed stock. In the case of “A” and “C” 
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heavy cycle stock “A” cycle stock is 
first pass and its parent stock is very 
heavy whereas “C” is second pass 
stock. Diesel index is practically mean- 
ingless for virgin feeds. Other quality 
tests have been suggested but none 
have proved entirely satisfactory. 

The yields from light cycle stock 
(Columns 7 and 8) bear about the 
same relation to the yields from virgin 
light gas oil that heavy cycle stock 
yields bear to virgin heavy gas oil 
yields, Refer to Columns | and 2 and 
Columns 7 and 8 for this comparison. 
In general, light cycle oil is relatively 
hard to crack but does not make an ex- 
cessive amount of coke, The product 
yield is good from an economic view- 
point. The “A” light cycle oil is easier 
to crack than “B” light cycle oil. This 
is because “B” light cycle oil is a 
cracked product. Rerun bottoms (Col- 
umn 9) a light second pass light gas 
oil gives relatively good yields from 
an economic viewpoint but requires a 
kigh severity of operation to crack 
very much. 


Lube Plant Return Stocks—The 
yields presented for lube plant return 
stocks are not as reliable as the data 
previously discussed. Much less pilot 
plant work has been done on them. In 
addition, when they have been charged 
to commercial units their percentages 
have usually been small making em- 
pirical corrections difficult and sub- 
ject to inaccuracies. The data is being 
presented more to show trends than 
anything else. It should be kept in 
mind that these particular lube plant 
return streams would be peculiar to 
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one refining setup and do not neces- 
sarily apply to any other. 

Neutral distillate (Column 11) 
cracks more easily and produces 
slightly less coke than does virgin 
heavy gas oil but otherwise it is simi- 
lar to it in conversion yields charac- 
teristics. Conversion yields would be 
cracking products other than gas oils. 
Neutral distillate produces more heavy 
than light cycle oil. Furfural extract 
(Column 10) is quite similar to heavy 
cycle oils in its cracking characteris- 
tics. About the principal difference is 
that it cracks more easily and yields 
considerably less propylene, Soft wax 
(Column 12) is about the ideal cata- 
lytic cracking feed stock. It cracks 
very easily, makes very little coke and 
gives high yields of total butanes- 
butylenes and gasoline both very val- 
uable products, It does yield much 
more heavy than light cycle oil which 
is about its only fault. 

Heavy intermediate distillate (Col- 
umn 13) gives yields which are very 
similar to those from deasphalted gas 
oil. The principal difference is that 
heavy intermediate distillate is easier 
to crack. Heavy intermediate duo-sol 
extract (Column 14) yields a high 
amount of coke for a given conversion. 
It tends to show the high ratio of gaso- 
line to butanes-butylenes yield which 
is characteristic of deasphalted gas oil 
and to show more heavy than light 
cycle oil production also characteristic 
of deasphalted gas oil. 

Gas oil from vis-breaking bright 
stock extract 15) 
what similar to a light cycle stock. It 
is hard to crack. yields a considerable 
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TABLE 2 
Vields—Percentage on Feed 
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Re- 
| run Fur- 
B" | Bot- fural 
toms Extract 


| 
| 





A. SEVERITY 1 
Coke, Weight Percent 42 
Dry Gas, Weight Percent 54% 
Propylene, Volume Percent 48 
Total B-B, Volume Percent 10.9 
Gasoline, Volume Percet.t 341 
Total K-B + Gasoline 450 
Light Cycle Stock, Vol. Percent 33.1 
Heavy Cycle Stock, Vol. Percent ing 
Conversion, Volume Percent 45.0 
Ischutane, Volume Percent 47 
N-Butane, Volume Percent ( 
Butylenes, Velume Percent 

B SEVERITY Il 
Coke, Weight Percent 
Dry Gas, Weight Pereent 
Propylene, Volume Percent 
Total B-B, Volume Percent 
Gasoline, Volume Percent 
Total B-B + Gasol., Vol. Percent 
Light Cycle Stock, Vol. Percent 
Heavy Cycle Stock, Vol. Percent 
Conversion, Volume Percent 
Isobutane, Volume Percent 
N-Butane, Volume Percent 
Butylenes, Volume Percent 
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amount of coke and has a yield split 
quite similar to that from a light cycle 
stock. Deasphalted gas oil from vis- 
broken bright stock extracted and from 
vis-broken asphalt (Columns 16 and 
17) are practically the same. Both are 
similar to yields from a cycle stock 
but yield a large percentage of coke. 
Hence they are not particularly valua- 
ble feed stocks. 


What Are Limiting Factors?— 
Catalytic cracking may be applied to 
a very wide variety of stocks. About 
the only limiting factors are economics 
and catalyst bed contamination. In 
general, virgin gas oil feed stocks are 
the most desirable large quantity feed 
stocks. They are, however, most apt 
to carry contaminants, Some return 
streams from lube plants are good 
feed stocks, others are not, Lube plant 
extracts which are the result of an ex- 
traction in which aromatic components 
are extracted such as furfural extract 
are below average in catalytic crack- 
ing quality whereas paraffinic extracts 
such as waxes, etc., are excellent feed 
stocks. First pass cycle stocks are good 
feed stocks but their quality decreases 
rapidly as the number of passes in- 
creases. There is no really good sys- 
tem of measuring cycle stock quality 
as catalytic cracking feed stock. 


This paper was originally presented 
at the Western Petroleum Refiners 
Association, Beaumont, Texas, Febru- 
ary 12, 1954. 
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You ean get from 


Revere 
much more than 


Tubes and Plates 


Because no one alloy ean possibly meet all the various con- 
ditions of use, Revere makes condenser and heat exchanger 
tubes and plates in many different alloys, From its long 
experience Revere is able to give valuable collaboration 
on alloy selection. 

Sometimes puzzling problems arise in operation. If tubes 
do not last as long as expected, consult Revere, no matter 
who made them. Sections of failed tubes will be helpful 
in determining causes. 

In our experience. the main cause for shortened tube life 
is a change, or combination of changes, in operating con- 
ditions. The water supply may have been affected by a 
new source of up-stream pollution. Air entrainment is 
especially damaging and leaves unmistakable marks. Air 
ean be drawn in through a leaky gasket. In one ease, the 
source was traced back to a crack in the water pump 

casting. Occasionally we find that tube failure is due to 
increasing the water velocity beyond design limits in order 
to add to condenser capacity. 

For a more comprehensive analysis of condenser tubes 
and what Revere e = do for buyers and users of them, send 
for free booklet, “Life Extension for Condenser Tubes.” 
See the nearest Revere Sales Office, or write direct. 


REVERE 


COPPER AND BRASS INCORPORATED 
Pounded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
. . . 

Mills: Baltimore, Md.; Chicago and Clinton, U1.; Detroit, Mich.; 
Los Angeles and Riverside, Calif; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Everywhere. 

SEE “MEET THE PRESS" ON NBC TELEVISION, SUNDAYS 
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Meet Our Authors... 





P.G. Murdoch 


Murdoch and Holland Got 
Together at Texas A. & M. 


P. G. Murdoch and C. D. Holland, 
“Design Methods for Reactors,” 
page 159 

Before joining The Dow Chemical 

Company at Freeport, Texas, last Sep- 
tember, as technical expert, P. G. Mur- 
doch was for eht years a professor of 
chemical engineering at Texas A. & M 
It was while teaching there that he met 
his co-author, C. D. Holland, who bean 
his graduate work in the Chemical kn 
xinecring department in 1948 
Murdoch's addressed as 
Doctor comes from his Ph.D. degree 
received from California Institute of 
of Technology, from which he also re- 
B.S He spent 11 years 
in various capacities with Shell Devel- 
opment Company and Shell Oil Com 
pany prior to joiming the faculty of 
lexas A. & M 
Holland received a BS 
chemical engineering from North Caro 
lina State College. After a brief time 
out for service in the U. S. Navy and 
a one-year hitch as junior engineer with 
Burlington Mills Corporation, he con- 
tinued his formal education at A. & M., 
earning an M-S. degree in 1949 and a 
Pht). degree in 1953. At present he ts 


richt to be 


ceived a degree 


degree in 


James A. Hunter, Jr. 


Albert L. Gagneux 


C. D. Holland 


Chemical Engineering 
department, serves as a member of the 
graduate faculty and is director of the 
Symposium on [Instrumentation for the 
Process Industries 


Whistler Has Stuck 


With Process Design 
Arthur M. Whistler, “locate Con- 


densers at Ground Level,” page 173. 
This chief process engineer at The 
Fluor Corporation, Ltd., has been con- 
nected with process design work since 
he started his career in the petroleum 
industry. That was in 1926, when he be- 
came process engineer on development 
and design of all types of plants at 
C. F. Braun Corporation. Before leaving 
Braun to join Fluor in 1949, he had ad- 
vanced to chief process engineer with 
administrative duties on development 
and design methods. At Fluor he started 
as assistant chief process engineer, su- 
pervising process design on absorption 
plants, gasoline plants, and special engi- 
neering capacity on design of bubble 
columns. He was named chief process 
engineer in charge of process and in- 
strumentation at Fluor in 1951 
A graduate of California Institute of 
Technology, B.S. degree, he belongs to 
several technical societies. 


in the A. & M. 
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Walter A. Bradbury 


Arthur 8. Hiser 


Arthur M. Whistler 


Bradbury Spent Time 


As Math Instructor 
W. A. Bradbury, “Monolithic Linings 


for Refinery Service,” page 167. 

After being graduated from Rice In- 
stitute, Houston, in 1932 with a B.S. 
degree in chemical engineering, W. A. 
radbury was for three years a teacher 
of mathematics and science at Baytown, 
Texas. Before joining Humble Oil & Re- 
fining Company at Baytown, where he 
is at present, he spent two years in 
Gulf Oil Corporation’s Port Arthur, 
Texas, laboratory. At Humble he served 
in various capacities and in 1947 was 
assigned to the Maintenance depart- 
ment of the Engineering division. He is 
presently assigned to maintenance of 
cooling towers and air conditioning 
equipment. 


Bergman-Owen Team 
Not Among the Ordinary 


Elmer O. Bergman and Noel L. 
Owen, “Earthquake Damage Anal 
yzed,” page 183 

Dual authorship of one article is noth- 

ing unusual. Usually it isn’t but in 
the case of FE. O. Bergman and N. L. 
Owen, it’s like a union of Macy and 


Frederick A. Zenz 


REPFINER—-I ol No 


>> 
+3 
wee 





LUMMUS 


designs, engineers and constructs petroleum and chemical plants 
scope: world-wide 








INo petroleum or chemical area in the free world is more 
than a few hours flying time from a Lummus office. 


From principal cities on five continents, Lummus staffs 
have designed, engineered and directed the construction of over «tigi 
700 major plants and installations. ary.” 
Think of Lummus when planning your next project — location anywhere. i 


THE LUMMUS COMPANY, 
385 Madison Avenue, New York 17, New York 


ENGINEERING AND SALES OFFICES: 
New York, Houston, Montreal, London, Paris 


SALES OFFICES: Chicago, Caracas 
HEAT EXCHANGER PLANT: Honesdale, Pa. 
FABRICATED PIPING PLANT: East Chicago, Indiana 
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ILLUSTRATED: 40,000 B/D petroleum refinery at Dunkirk, France, designed, engineered and constructed by Lummus for the Sociéte Generale des Huiles de Petro 
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G. W. Wharton 


Gimble. Bergman, you see, its a staff 
consultant with C. F. Braun & Com 
pany, while Owen is consulting struc- 
tural engineer at The Fluor Corpora- 
tion. The two companies, whose rivalry 
has never reached the proportions of 
the famous New York stores, are two 
of the top construction firms in the 
world today 

Before joming Braun in 1938, Berg 
man was for 13 years an imstructor im 
the Civil Engineering department of the 
University of Colorado. He holds a 
Doctor of Philosophy degree from 
Stanford University and degrees trom 
Creighton University and Colorado. A 
of the Main Boiler Code Com 
and several subcommittees, he 
was an American delegate to the Inter 
national Standards organization meeting 
last May 

(owen, who has been with Fluor since 
1950, received a B.S. degree at the Cali 
Institute of Technology in 1937 
registered structural engineer 
and a professional engi 
Jersey 


mre TLE t 
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Gagneux and Hiser Have 


Activities in Common 


Albert L. Gagneaux and Arthur B. 
Hiser, “Underloading Causes Poot 
page 165 


(Dyn ration,” 
When opportunities arise for relaxa 
tion, Albert L. Gagneux and Arthur B 
Hiser usually take off for their tavorit 
hunting or fishing grounds, Occasionally 
Hliser will seek out the nearest tennis 
court, Likewise when it's time to wet 
down to work, both men head for the 
same spot: the Technical department ot 
Magnolia Petroleum Company, Beau 
mont, Texas 

Process Engineer Gagneux has been 
with Magnolia since July, 1952, having 
gone there from General Motors Cor 
poration. Born at West Monroe, La., he 
was graduated from Louisiana Suate 
University in 1951 with a B.S. degree 
in chemical engineering 

Supervisory Process Engineer Hiser 
has been with Magnolia’s Technical de 
partment since 1948, the year he was 
graduated from Kansas State College 
with a B.S. degree in chemical engi- 
neering. He was born at Nortonville, 
Kansas 


Meet Our Authors... 


Noel L. Owen 


Hunter Stays in 


Same Line for No. 2 


James A. Hunter, Jr., “Solve for Flat 
Head Thickness Graphically,” page 
181. 

At the rate he’s yvoing, the solving for 
thicknesses graphically may soon become 
a trade-mark of James Hunter, as far 
as Perroteum REFINER readers are 
concerned. Last July, this former marine 
turned out “Solve tor Vessel Thickness 
Graphically” for this publication and it 
was well received 

Since the appearance of the former 
article, Hunter has continued as project 
engineer, mechanical engineering group, 
at Carbide and Carbon Chemicals Com- 
pany. He joined Carbide and Carbon’s 
Works Engineering department in Oc- 
tober, 1950, as a piping draftsman, go- 
ing there from Douglas Aircraft Com- 
pany, kl Segundo, Calif, A Houstonian 
and wraduate of Texas A. & M. College, 
a blueprint course for Car- 
apprentice program 


he teaches 


bide and Carbon’s 


Zenz and Katz Write 


After Long Acquaintance 


Frederick A. Zenz and Stanley Katz, 
“Industrial Mathematics,” page 179 
Back in 1946, when Fred Zenz and 
Stanley Katz joined Hydrocarbon Re 
search, Inc New York, probably the 
thought farthest from their minds was 
the possibility that they would one day 
paper. Seven and one-half 
passed. Zenz is now a 
engineer in the Design Engi- 
department of The H. W 
Kellogg Company, Katz is now with 
Consolidated) Engineering Corporation, 
and that undreamed-of possibility 
become a fact 


co-author a 


vears have since 
chennucal 


necrinp 


has 


In his time at Hydrocarbon Zenz 
was active in the Process Development 
and Process Engineering departments. 
From 1950 to 1951, in addition to his 
duties at Hydrocarbon, he was a spe- 
cial lecturer at New York University. 
He began his career in Kellogg’s Chem- 
ical Engineering division soon after re- 
ceiving an M.Ch.E. degree from New 
York University. Following work at 
Kellex Corporation and Carbide and 
Carbon Chemicals Corporation, he 
joined Hydrocarbon, leaving it to go 
with Kellogg in September of last year. 
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Elmer O. Bergman 


RTE Gen ce 


Harvey B. Williams 


Zenz’s name has previously appeared 
on three Petroleum REFINER articles 
Katz, while at Hydrocarbon, was asso- 
ciated with the Process Development 
department and at the time he left was 
its senior mathematician, He was grad- 
uated from College of the City of New 
York with a B.S. degree in 1940. He 
received a Ph.D. degree in mathematics 
from New York University in 1951 


Wharton Knew Korea 


Before Most Heard of It 
G. W. Wharton, “Blending Two V 1 


limprovers,” page 187 

One of the few people in the U.S 
who had heard of Korea before war 
broke out there in 1950 was G. W 
Wharton, who is presently a junior proc 
ess engineer in the Refining division of 
Magnolia Petroleum Company, Beau 
mont, Texas. While serving in the U.S 
Army from 1945 to 1947, Wharton 
served one year on Korean occupation 
duty 

\fter being vraduated trom Colorado 
School of Mines im 1951 with a degree 
of petroleum refining engineer, he jomed 
Magnolia. His last contribution to 
Perroveum REFINER was “Applying 
Statistical Quality Control to Crude Oul 
Distillation.” which he wrote with A. ¢ 
Dorenteld and L. J. McGovern 


Williams Pulled Himself 


Into Job as Safety Head 
H. B. Williams, “Where's the Fire >” 


page 211 

Walking through Pan American Re- 
fining Corporation's Texas City, Texas, 
refinery many years ago, H. B. Wil 
liams, refinery instrument mechanic at 
the plant, spotted a nail sticking out of 
a wooden walkway. Because he figured 
the nail might cause someone to be in 
jured, he took time to pull it out 
Watching him as he removed the safety 
hazard was an executive of the plant 
“Are you interested in safety?” “Yes, ] 
am,” Williams answered. That was 
enough for the official, and on Decem- 
ber 1, 1935, Williams became safety di- 
rector of the corporation. 

Soon after graduating from high 
school in 1917, Williams, who was born 
in Nebraska, enrolled in an electrical 
engineering course at the University of 
Nebraska. His progress there was sud- 
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...in CRANE 
18-8 Mo ALLOY TRIMMED 
ALLOY CAST IRON GATE VALVES 


This is the valve that cancels out seating surface corrosion econom- 
ically in many piping processes. Its seats, disc, and stem are Crane 
18-8 Mo alloy steel—an exceptionally high-grade stainless steel, 
highly resistant to most corrosive fluids. 


a 
a 
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You'll recognize this valve pattern. It’s the same as the famous 
Crane all-iron wedge gate, with the same liberal metal sections for 
maximum strength, and with tie-ribs on bonnet and end flanges for 
extra resistance to line strains. The big difference in these No. 14477 
valves is: the body and bonnet are nickel low alloy cast iron, having 
much better physical properties and corrosion resistance than ordi- 
nary cast iron. 
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TYPICAL APPLICATIONS 


In the Petroleum industry, these valves are giving outstanding service 
on oils with traces of mineral acids . . . in Wood Treating, on creosote 
vapors and oils ...in Pulp and Paper processing, on alkaline liquors 
of various kinds. In fact, No. 14477 valves are ideal for mildly corro- 
sive services where all-iron valves are inadequate but where it is 
uneconomical to use all-stainless steel valves. 

Cross-Section No. 14477 A new circular on No. 14477 gives complete specifications and 


a me = A boo om lists new sizes available. Write direct, or ask your Crane Represen- 
Flanged Ends tative for a copy. 
WORKING PRESSURES: 200 pounds 
coid water, oil, or gas, non-shock. 
Sizes: 2, 21, 3, 4, 6, 8, 10, 
12, 14, 16 and 18 in 











THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON ‘ 
or 


CRANE VALVES $34 tam 


BUYER 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE = PLUMBING += HEATING 
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Whether you plan to build a house or a multi-million 
dollar chemical plant. you look for a contractor with a 
record of satisfactory experience. Experience comes 
from doing things repeatedly and profiting by early 
mistakes. It is not acquired in a day or a year but grows 
in value and importance as the years go by. 

That's why, in the field of chemical plant construction, 
the name Chemico has become a synonym for experi- 








ence...forty years in fact, with over 800 installations 
standing as a tribute to that experience. 

When you buy a Chemico plant, whether it be for the 
manufacture of sulfuric. phosphoric or nitric acid, 
or for ammonia, methanol, urea or any other heavy 
chemical, you purchase also that intangible thing that 
assures satisfactory plant performance— EXPERIENCE. 


cc-283 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22,N.Y. 


CABLES: CHEMICONST, NEW YORK 
TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON * CHEMICAL CONSTRUCTION 
(INTER-AMERICAN) LTD., TORONTO * SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG 


Chemico plants 
are profitable 


investments 
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Meet Our Authors. ee 


denly halted by World War 1 

During his working career Williams 
has had a good look at what accidents 
are made of. He has been a construc 
tion and matenance superintendent, 
steam operating engineer, a steam boiler 
inspector, a construction electrician and, 
before pulling the nail, a refinery in 
strument mechanic. He is a member of 
three organizations whose purposes are 
to promote salety 


Jordan Speeds Up 


Tempo of Contributions 


John H. Jordan, Jr., “Copper Analysis 
by Flame Photometry,” page 158 
John H. Jordan's contributions to 
PerroLeuUM REFINER are increasing in 
frequency. There was a five-month lapse 
between “Determining Tetraethyl Lead 
in Gasoline by Flame Photometry,” 
which appeared in August, 1953, and 
“Speed Spectroscopic Analyses,” which 
appeared in February. But with this con 
tribution he sets a frequency rate that’s 

voing to be hard to top 

\ graduate from the University of 
Pexas, B.S. degree in chemistry, he is a 
senior chemist in the Products Control 
Laboratories of Magnolia Petroleum 
Company. He is presently concerned 
with analytical methods applied to pe 
troleum problems 


Wilcox Called Turn 


On Merger of Unions 


W. S. Wilcox, “What Now, Industrial 
Relations?” page 131 

Headlines in the nation’s newspapers 
say “Union Merger Assured.” Further 
more, savs W. S. Wilcox, industrial re 
lations men should have seen it coming 
Wilcox maintains, in this month's “As 
Management Sees [t” section, that the 
unions have long been infiltrating the 
widening chasin between industrial rela 
tions experts and industry workers 

Phe man who saw the looming threat 
to management-labor peace long before 
any overly conspicuous evidence of it 
appeared is a lecturer on personnel man 
avement at Rutgers University. Thirty 
vears in practically all phases of person 
nel work have carned for him an envia 
ble reputation among industrial relations 
people. Among many assignments in the 
industrial relations tield: safety super 
visor, personnel manager, supervisor of 
employe services and coordinator of the 
suggestion system at Socony-Vacuum 
Qhul Company, Inc. For a year during 
World War II he was an industrial re 
lations consultant with the War De 
partment 

Much of Wileox’s high powered repu 
tation results from his heavy participa 
tron m= the activities of industrial rela 
thous groups, at meetings of which he 
is a frequent speaker. In addition to his 
other activities he is a member of the 
Seminar on tndustrial Relations at 
Princeton University 

Wilceox’s formal education was ob 
tamed at four schools: Army Medical 
School, Washington, D. C., Yale Medi 
cal Laboratory, New Haven, Conn., 
Rennselaer Polytechme Institute, Troy, 
my. % , and Union University. Schene« 
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lL ook...the Now 40A 
Riiza.ib> 


Tristand 


Tray pushes up easily to 
fold Tristand, pushes down 
easilytoset up.Holds stand 
rigid. 


The Tristand you’ve been wanting. 
Now stand and tray all one unit—no 
loose parts. Extra-light weight, stronger 
more rigid than ever. Full size vise 
base—3 benders, ceiling brace screw, 
pipe rest, new tool-hanging slots. De- 
signed for the utmost service for your 
money. See the new RIGID 40 A 
Tristand at your Supply House! Im- 
mediate deliveries! 





Vise base overhangs front 
legs so threader handles 
swing clear. Perfect tripod 
and balance. 


Folds up small as ever 
for easy carrying to job 
and it's extra lightweight. 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S.A. 
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1. Conventional method of weatherproofing (a) ells and (b) tees. 


2. Method of applying aluminum jacketing over pipe bends having a 


radius of 5 diameters or more. 


Applying Aluminum Jacketing 


Weatherproof those fittings with aluminum 


instead of plastic. 


Hlow do you apply aluminum jacketing 
to insulated lines when you want to weath- 
erproof ells, tees, bends and flanges? Hf, 
like most people, you have this problem, 


then the three practical solutions shown in 
the drawings are for you. 


Conventional. The more conventional 
method using a weatherproof plastic to 


cover the fitting is shown in Figure 1 
Here the aluminum jacketing is stopped 
short of these fittings 


Covering tt All. In Figure 2, However, 
the aluminum jacketing covers the en- 
tire bend or ell. The idea is to miter 
aluminum jacketing strips, overlap about 
two inches on the strip just put in place, 
and form a smooth continuous sheathing 
for the fitting which is held in place by 
aluminum strapping and seals. Jacket- 
ing is always lapped against the weather. 


Covering Pipe-Weld Tees. Figure 3 takes 
up the problem of the pipe-weld tee 
Labeling the horizontal pipe the “run” 
and the vertical pipe the “tap” helps 
make the explanation easier. A hole is 
first cut in the “run” jacketing, approxi- 
mately along the weld of the tee, and 
the edges are bent out slightly. Weath- 
erproot plastic is then applied under this 
joint. At the lowest point on the edge 
of the hole cut, a 0.016-inch aluminum 
fastening strip 3 inches long is stapled 
to the “run” jacketing before the “tap” 
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3. Method of applying aluminum jacketing over pipe weld-tees. 


4. Application of aluminum jacketing at pipe flanges. 
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_ Cosmalite mcrosarioon’spueres 


cut down oil storage evaporation losses by 86% 


March, 1954 


oe 


Actual Photograph 250X 





Evaporation of crude oil stored in cone-roof tanks adds 
up to expensive losses. Today this can be reduced by a 
simple, easy method. : 
The wasteful condition that has plagued the entire 
petroleum industry can now be corrected and savings 
of notable proportions can be realized by the use of a 
new material available under the trade name of Cos- 
malite Microballoon Spheres. 


Cosmalite Microballoon Spheres, manufactured and 
sold by The Colton Chemical Company, under a license 
from the Standard Oil Company (Ohio), are hollow, 
microscopically-small plastic gas-filled spheres which 
float on the surface of stored oil and form a foam-like 
seal. They separate oil and air so successfully that 
evaporation losses are reduced by as much as 86°/. 

Phenolic resin based Cosmalite Microballoon Spheres 
in bulk form appear to be a powder. They are easily 
mixed with the oil as it is pumped into the tanks. Once 
inside the storage tanks, which require little or no 
modification for this system, they float to the 
top to form a tight seal over the entire surface and 


°T. M. Reg. 
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maintain this seal as the level moves up and down. 


The plastic spheres being oil-resistant will not deterio- 
rate or sink. And should Cosmalite Microballoon par- 
ticles find their way into pipe lines or refinery units, 
there will be no disruption or harmful effects. 

It is no longer necessary that large quantities 
of crude oil be lost through evaporation, Cosmalite 
Microballoon Spheres are saving valuable stored sprop- 
erty for others and can save 

it for your company as well. 

Write, phone or wire today 

for additional ir:formation. 

Address Department 9. 





ACCO 


products 
crminittaempetetenll 


With ‘these Moores 


YOU 


can assemble 
ACCO Registered 
Wire Rope Slings 
for 85% of your 
lifting requirements 


*Trade Mark. Patent No. 2463199. 
DUALOC means dual lock. Two steel collars 
securely swaged around the ending double your 
security. Don't distort rope. Give full rope 
strength. Warranted by ACCO. 


@ Now you can buy ACCO Registered standard stock parts 
from which you can make infinite combinations of wire 
rope slings. If a new lifting job develops, you most likely 
can handle it with a different hook-up of the same standard 
ACCO Registered parts you use for regular lifts. But if 
you should need longer legs, or heavier legs, that’s no prob- 
lem either because everything you need is... 


Stocked by Distributors 


@ ACCO Registered Wire Rope Slings and Fittings are 
stocked by ACCO Sling distributors. That means you can 
get quick service if you need additional paris, or if some part 
should become damaged. In case of damage, you don’t send 
a “special” sling back for repairs. (You know how long 
that takes.) You just order a replacement part from your 
distributor who delivers promptly. 

ACCO offers you a complete line of links, safety shackles, 
and hooks. These items are all Registered and Warranted 
to have the same strength and dependability as the slings 
they are to be used with. 

Find Out Now what you can do with 


ACCO Registered Wire Rope Slings. See you 
ACCO Sling distributor or write our ACCO 


Wilkes-Barre, Pa. office for literature. , ° 
co Registered 


WIRE ROPE SLING DeparTmeNT'\ Wire Rope 
AMERICAN CHAIN & CABLE | Slings 


Wilkes-Barre, Pa., Chi , Denver, Houston, Los Angeles, 
New York, Odessa, Tex., Philadelphia, Pittsburgh, San Fran- 
cisco, Bridgeport Conn. {n Canada: Deminion Chain Company, Ltd., Niagara Falls, Ontario 
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jacketing is applied. The “tap” jacketing 
is then applied and secured to the “run” 
jacketing by screwing #7 x \%-inch alu 
minum sheet metal screws into the fas- 
tening strip previously attached to the 
“run” jacketing. 

Covering at Flanges. l'or weatherprooting 
at pipe flanges, see Figure 4. The lower 
half of the drawing shows how the 
jacketing and insulation should be fin 
ished at the ends if you don’t want to 
insulate the flange. This is done by ap 
plying weatherproof plastic and then 
beveling it at a 45° angle. The upper 
half of the drawing shows how to han- 
dle the problem if you do want to in 
sulate the flange. The solution is to cut 
a strip of insulation and jacketing wide 
enough to overlap the ends of the pipe 


| insulation and jacketing by at least two 


inches. Weatherproof plastic is applied 
around the pipe jacketing on the two 
inch strip that will be overlapped. The 
strip of jacketing and insulation is then 
wrapped around the flange and over the 
plastic. It is held in place by 44-inch 
wide and 0.20-inch thick aluminum 
strapping and seal, or with screens and 
a fastening strip. The job is finished by 
applying plastic to the end of the strip 
covering the flange. 

These methods were developed from 
practical experience in applying jacket- 
ing in all types of field applications 
They are certainly straightforward and 
should result in neat-appearing, long 
lasting jobs. 


Midget Separator Enables 
Safe Sour Crude Sampling 


There are definite dangers in taking 


} sour crude oil samples. In the first place, 
| the pumper may come in contact with 


the H.S gas. Inhaling the hydrogen sul 
fide can cause him to black out, and u 
he breathes in a sufficient amount it can 
kill him. If the escaping gases fail to 
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| EXCHANGER DESIGNED | 


| FOR HIGH PRESSURE 
DIFFERENTIAL 


A pressure differential of ap- 
proximately 1300 pounds per 
square inch across the tube 
sheet is one of the unusual 
conditions to be provided for 
in a carbon dioxide condenser 
currently under construction in 
Kellogg's fabrication shops for 
a leading chemical processor. 


The condenser consists of 
two shells, 18 inches in diame- 
ter, of forged integral channel 
fixed tube sheet construction. 
The tubes, 250 per bundle, 
are of *4-inch admiralty, 20 
feet long. The shell cover, 
channel, and tube sheets are 
all of steel. 


In operation, water will 
circulate in the tubes at a 
design pressure of 80 psig. to 
condense approximately 
30,000 Ibs. per hour of carbon 
dioxide under a pressure of 
1400 psig. 


Just one of scores of ex- 
chanyers, condensers, coolers, 
and reboilers that annually 
come out of its shops, this job 
illustrates one of an infinite 
number of extreme conditions 
Kellogg is experienced and 
equipped to meet in designing 
and fabricating process 
equipment. 


FABRICATED 
PRODUCTS DIVISION 


M. W. KELLOGG 


PULLMAN 


Three condensers currently being 
engineered by Kellogg for a major 
refiner will represent an optimum 
in interchangeability of bundles — a 
feature every refiner wants but one 
that is often difficult to achieve ina 
unit without over-engineering it. 

The three condenser units, de- 
signed to handle C-4 cuts, comprise 
a total of 14 shells. Following nor- 
mal design practices, initial Kellogg 
engineering proposals included 
three sizes of shells. However, fur- 
ther study by Kellogg engineers 
proved, in this instance, that. it 
would be most economical in the 
long run to design the entire group 
of 14 shells for interchangeable 
bundles. Both proposals were sub- 
natted, the customer agreeing that 
the interchangeable bundle plan 
best served their PUrposes, 

Each of the 14 sections are of 
floating tube sheet construction 
with 2040 square feet of *,-inch 
admiralty tubes, naval brass tube 
sheets, and baffles. Inside 
diameter of each shell is 33 inches. 
The sections are all designed for 
500 degrees F. on the shell side, 
300 degrees F. on the tube side, 
and 300 psig. on one side. 

Interchangeable bundles for this 
many sections will offer several im- 


steel 


Fourteen Shells for Three Condensers 
_ to Have Interchangeable Bundles 


portant advantages to the refiner. 
They will, for example, cut down 
considerably on refinery mainte- 
nance stock, since only one spare 
bundle need be kept in stock to 
service any one of the 14 sections. 
Shorter down time for repairs are 
alse expected to result: from the 
fact that the spare bundle can be 
substituted easily in an emergency 
without shutting the unit down for 
lengthy repairs or rebuilding. 


1 An Exact Bevel | 





One of the two reflux reboiler shells being 
fabricated in’ Kellogg's Jersey City shop 
for a major petroleum refiner. Here a 
nozzle is being welded to the shell the final 
operation that demands the utmost in pre- 
cision. Holes for these nozzles have been 
cut with an exact bevel so that a perfect 
Joust results when welding is completed 
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Molded Rubber Gasketing Devices 
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“"O"" Ring Goskets 





* Registered Trademark 











GARLOCK 
GASKETS 


There is always one type of gasketing material that’s best for 
a particular application. When you call on Garlock, you’re 
sure to get the material you need to meet your specific serv- 
ice requirements. Here’s why: Garlock can furnish sheet 
packing or cut gaskets made from any one of the basic gas- 
keting materials. We are not limited to a few gasketing 


**Teflen’’ Envelope 
Type Goskets with 
Compressible Fillers 


THE GARLOCK PACKING COMPANY, PALMYRA, N.Y. 


To get the best gasketings 


for all your requirements... 















Made from these materials: 


Asbestos, compressed Natural rubber 


Asbestos, metallic Synthetic rubbers 
Asbestos, woven including: 
Cork-fibre, glycerine Buna-N (Hycor) 


treated or synthetic- Butyl 
rubber impregnated GR-S 


leother Neoprene 
Kel-Ft Silicone 
Teflont Thiokol 





Vegetable ml 





Therefore, whenever you need gaskets call in your Garlock 
representative. He can supply you with the type of gasket 
that will best meet your requirements. 
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Duck Inserted Rubber Goskets 


Cork-Fibre Sheet 


GUARDIAN® Asbestos- 
Metollic Gaskets 
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Chicago « Cincinnati ¢ Cleveland « Denver « Detroit ¢ Houston « Los Angeles 
New Orleans « New York City ¢ Palmyra (N. Y.) ¢ Philadelphia « Pittsburgh 
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Spokane « Tulsa. t Du Pont’s Trademark for 
tn Canede: The Garlock Packing Company of Canada Ltd., Toronto, Ont. — \crrrmecaaes lene 


PACKINGS, GASKETS, Oil SEALS 
MECHANICAL SEALS 
RUBBER EXPANSION JOINTS 
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get the pumper they may damage crops 
or kill livestock in the area. 

A practical way to get around these 
dangers is to sample the sour crude by 
means of a small separator that removes 
the hydrogen sulfide gas. The gas is 
burned at a safe distance from the mid- 
get separator. 

Here's the way it works: the midget 
separator is located away from the tank 
battery and equipped with a gas line 
that terminates at a burning pit 

Sut that arrangement should be sup- 
plemented with safety practices. In pro- 
ducing sour crude, it’s a good idea to 
require pumpers to work in pairs. In 
this way, should one accidentally inhale 
the poisonous gas, the other stands 
ready to assist him, Of course, adequate 
gas masks are always employed where 
there is a danger of encountering hy- 
drogen sulfide gases. 

A one-inch sample line ties into the 
midget separator located at a safe dis- 
tance from the batter. The separator 
itself is fabricated from salvaged 85%- 
inch casing which has been orange- 
pecled and welded at both ends as 
shown, It is mounted on a tripod made 
of sucker rods welded to an old collar 
protector. The gas vent line, also of 
one-inch pipe, terminates about 50 feet 
beyond the midget separator at a burn- 
ing pit. A valve tap at the bottom of the 
separator cnables the pumper to take 
his sample 

Procedure is to let one pumper light 
the burning pit while the second opens 
the valve on the one-inch line to the 
midget separator. 

While the sour gas burns, safely at a 
distance, the pumper, using his gas 
mask, draws a crude oil sample from the 
separator. 



















Ladder Reduces Time 
For Heater Servicing 


Because the fill cap of this indirect 
heater was located on top, it was always 
necessary for the pumper to carry a 
small hand ladder in his truck in order 









BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 





_ Copper ALLoY BULLETIN 











Heat Exchangers with copper and copper-base alloy tubes are widely used for low temperature oper- 
ation—Courtesy American Locomotive Company, Schenectady, New York. 


Low Temperatures Improve 
Copper-Base Alloy Tubes... 


Widely Used in Low-Temperature Processes 


The impact strength of many ma- 
terials becomes seriously impaired at 
low temperatures and may lead to 
failure if the equipment is subjected to 
a sudden shock or blow. Consequently, 
the selection of the proper metal for 
the construction of low-temperature 
service equipment, the heat exchanger 
tube alloys and the piping are essential. 

Also important are the composition 
of the metal, the effect of heat treat- 
ment and the method of fabrication 
into the finished article. Alloys in solid 
solution are more stable than those 
whose structure is characteristic of pre- 
cipitation hardening. Fortunately cor- 
rosion may often be a negligible factor 
in low-temperature operation. 

Low Temperatures Widely Used 

Low-temperature applications with 
Copper, Red Brass, and other copper- 
base heat exchanger tubes have spread 
to virtually all industries: 
Fractionation of liquid air in the pro- 

duction of oxygen, nitrogen, argon, 


| 
| 





Carbon Steels Become Brittle 
at Low Temperatures 


The brittle behavior of a given metal 
can be evaluated by the notched-bar 
impact test. It cannot be recognized by 
standard tensile tests or even bending 
tests. Referring to the accompanying 
table, at low temperatures most carbon 
steels show a sudden loss in toughness, 
becoming brittle or vulnerable to fail- 
ure from shock, although they gain ap- 
preciably in tensile and yield strengths 
in the low temperature range. | 

The Izod Impact value of low car- 
bon steels dropped from 94 at room 
temperature to a low of 3 at —180°C, 
while per cent contraction of area 
dropped from 71.8% to 32.5%. 


Stainless and low alloy steels with 
nickel content resist embrittlement at 
low temperatures and are suitable for 
structural purposes. 





| 


| 
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Copper and Its Alloys Improved 
at Low Temperature 

Low temperatures have no embritt- 
ling effect on copper and copper-base 
alloys. In fact, their excellent mechani- 
cal properties are considerably im- 
proved at subnormal temperatures (as 
low as —300°F) as compared with 
room temperatures. For example, the 
tensile strength of copper rises from 
31,400 to 50,800; its elongation from 
48% to 57.6%; its Izod Impact values 
from 43 to 50. Note that the increase 
in the tensile strength is accompanied 
with increased toughness. 


Brass and Cupro Nickel also show 
physical improvements at low tem- 
peratures. Welded joints made with 
silicon bronze also have increased 
toughness at low temperatures. Ex- 
ceptions are the age-hardened copper- 
beryllium alloys and the cast Cu-Zn- 
Pb-Sn alloys. 


This explains the wide use of copper 
and its alloys for low-temperature ap- 
plications in tubing, piping, valves and 
in the construction of vessels for han- 
dling liquid oxygen. It must not be 
forgotten that among the advantages 
of copper and its alloys are their fine 
heat-transfer properties. 


Much technical information on con- 
denser and heat exchanger tube alloys, 
their applications and physical proper- 
ties is published in Bridgeport’s 156- 
page “Condenser and Heat Exchanger 
Tube Handbook.” Write for your copy 
on company stationery. Contact your 
nearest Bridgeport sales office for your 
tube requirements and technical ser- 
vice from our Laboratory. (1542) 


Properties of Annealed Metals at Room Temperature and at -180°C 





Yield Strength, 
0.1% % th gori 
Extension psi in 2° 
at room at room 
Temp. Temp. 


etc. 

Production of low temperatures by 
liquid nitrogen, hydrogen freon and 
other refrigerants. 

Processing of synthetic rubber, phar- 
maceuticals and other products. 
Refrigeration— marine, industrial and 

domestic uses. 

Separation of waxes from oils. 

Solvents—phenol, furfural, chlorinated 
compounds often used in oil refining 
and other processes at subzero tem- 
peratures down to —150°F. 





% © th 

ef Aree 

at reem 
Temp. 


Tensile Strength 
psi 
iat room 


ot at ot ot fet 
Temp. | -180°C -180°c -lso°c -1s0°C 





31,400 | 50,800 11,500 | 48. 576 765 


73,500 
73,800 


Copper 8,500 


70-30 Brass 51,100 28,200 | 29,600] 494 146 77. 


80-20 Cupro Nickel 51,600 27,700 | 32,5300} 255 35.6 75 


29,200] 26. 28.5 29. 
4,550 


7% Aluminum Br'ze 77,300 | 96,100 | 26,600 


359 438 90.4 


297 


Pure Aluminum 9,800 | 20,800 4,400 


Low Carbon Steels 65,700 54,600 27.0 118 









































March, 1954—PetroLEUM REFINER 





How to Do | 


SOF FER/NG FROM to fill the heater with water. The lad- 


der was also needed when he merely 
wanted to check the water level 

To yet around this needless waste of 
time, energy and space on the pumper’s 
truck, a permanent ladder, made of 
sucker rod material, was welded to the 


. ® outer skin of the heater, greatly facili- 
tating the servicing of the unit. 

Ve This permanent ladder was welded to 
the outer shell of the heater before the 


unit was placed into operation. There 

ARE YOUR SOLUTION was little cost, as it was made from 
salvaged sucker rods. Hand rails were 
added on both sides of the ladder, and 
the pumper’s job of checking the heater 
became safe and sasy. 


Pressure Problems, can easily be solved by 
installing a Standardaie Blower 


Versatile Valve Handler 
Has Range of Positions 


The novel device pictured in the il 
lustration has proved highly successful 
in speeding maintenance of control 
valves. A 24-inch disc is perforated with 
holes of varying sizes and spacing. This 
facilitates the handling of the full range 
of valve sizes used in the refinery. The 
disc is mounted to a gear-driven rotating 
device which permits fixing the disc in 
any one of a full range of positions. The 
gear is hand operated since the cost of 
4 power unit in this application ts not 
justified 


Notice the cylinder in the left fore 
q ground of the picture. This is a_hy- 
: draulic, piston operated braking device 


used in positioning the disc. The brake 
nen ae Bene Benen, | is locked in place by pressure from the 
operator's foot. A brake band fits against 
the outer rim of the disc 
The dust cover serves the dual pur 
pose of keeping the gear mechanism 
clear of debris as well as serving as a 
safety shield 
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Where's the Fire ? 


Fire extinguishment in oil processing, storage and transport facilities 





H. B. Williams, Director 

Safety and Fire Protection, 

Pan American Refining Corporation, 
Texas City, Texas 


Foreword 
THE NEED for definite plans for 


combating fires in refinery process- 
ing. storage and transport facilities has 
been recognized. It involves considera- 
tion of all types of structures and 
tanks as well as the wide range of 
flammable products manufactured at 
this refinery. 

It is acknowledged that prepared 
plans for fire extinguishment with 
respect to facility and product involved 
together with related operational pro- 
cedures will enable emergency organi- 
zations and unit operators to function 
more efficiently in time of emergency 
than is possible when dependence is 
placed) wholly upon “on the spot” 
analysis and action, 

It must be understood that the fol- 
lowing outlined plans are basie and 
must remain flexible enough to meet 
situations as they occur. The principal 
value of these plans is recognized to 
be in the potential uniformity of em- 
plove training for such emergency. 


Part | 


Eliminating the hazard of fire is an 
inherent problem of petroleum refin- 
ing. This problem must be considered 
in three separate phases, being mind- 
ful at all times that safety of per- 
sonnel is of paramount importance. 


l. Fire Prevention 


Fire is the result of the combina- 
tion of three essentials—fuel, oxygen 
and heat sufficient to cause ignition. 

Petroleum refining involves the 
storage, transfer, and processing of 
flammable materials of widely variable 
characteristics. 

It is not possible to completely con- 
trol the air which furnishes oxygen to 
support fires. 

Sources of ignition can be controlled 
in most instances. 

Refinery fire prevention, therefore. 
involves strict maintenance of refinery 
facilities and careful housekeeping 
practices in order that the products 
involved do not become undue fire 
hazards. It requires that each employe 


Tank Types—Product Chart 


Low Flash Oils 
100° F. or Lower (Kerosine) (Gas Oll 


(Gasoline) 
Naphtha) 


Crudes 
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Lifter Roof 
Horizontal 
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R.R. Tank Car 
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Heavy Oils 
Asphalt) 
(Bunker 

oa) 


Intermediate 
Flash Oils Propane 

Butane 

: Casing 
ilydro Head 

Bottoms Gasoline 


X 


\ 


(Diesel) (‘Furnace 
(Cut-Back 
Asphalt 
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accept responsibility for the control of 
ignition sources. These are the things 
which must be done if fire is to be 
prevented, 


2. Fire Extinguishment 

Successful fire extinguishment re- 
sults from the systematic application 
of planned procedures. Unplanned 
procedures born of panic often add to 
the seriousness of the emergency. 

There are three definite procedures 
to be considered, 

A. Eliminate the fuel supply. This 
is accomplished by operational pro 
cedures such as depressuring a system, 
blowing down a complete unit. pump 
ing out tanks, closing pipeline blocks. 
rerouting flow, ete. This method is 
certain, for without fuel. fire cannot 
exist. 

This method is 
process unit fires. 

B. Prevent air from combining with 
fuel. This is a difficult: procedure in 
most instances and must be accom- 
plished by diluting the air with inert 
gas to reduce the oxygen content or by 
blanketing the fuel supply with a gas- 
tight barrier. Carbon dioxide and dry 
powder chemicals or wet steam are ef- 
fective only if the entire fire area can 
he covered to smother the fire. Steam 
or flue-gas introduced into a system 
from which fuel is flowing also has a 
smothering effect. 

Foam, either chemical or mechani- 
cal, provides a barrier between fuel 
and air only if an unbroken blanket of 
foam can be built up. It is not effee- 
tive on Howing or pressure fires as in 
such cases the foam blanket cannot be 
formed. 


most effective on 
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FOR STUFFING 
BOX INSTALLATION 
Replaces conventional pack- 
ing . . . positive sealing ... 
lowg service life. 













seals answer a 
thousand problems 


Sealol-Flexibox — the high-efficiency mechanical seal 
with the unique spring drive — answers all types of shaft 
sealing problems. 


























FOR 
DESIGNED-IN-PUMP 
INSTALLATION 
Completely eliminates stuff- 
ing boxes — decreases shoft 

overhang. 





































FOR SPECIAL 
APPLICATIONS 
Double seals; lubricated 
seals; special materials; de- 
signs for agitators, mixers, 

and special services. 
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Send for Bulletin 9, full details on Sealol-Flexibox Seals. Also tell us about 
your shaft sealing problems... for engineering data and recommendations. 
Sealol Corporation, 13 Willard Avenue, Providence 5, Rhode Island. 


LOS ANGELES « KANSAS CiTY (mO.) 
CHARLESTON (WwW. va.) 
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Wet sacks or blankets will serve as 
barriers between fuel and air on fires 
in open containers, tank vents and 
tank car dome openings. 

C. Eliminate the heat that causes 
vaporization of oil, for oil vapor is 
fuel. Water is the most effective agent 
for this purpose. The finer the spray. 
the greater the surface of water that 
is presented for heat absorption. 

Water applied in the form of spray 
or fog to the flame area reduces radiant 
heat which produces additional oil 
vapor; it reduces the surface tempera- 
ture of the oil preventing vaporiza- 
tion; and it cools involved structures 
and equipment below the ignition 
point of oil vapors. 


3. Fire Control 


Prevention of fire spread often de- 
termines the success of extinguishment 
efforts. This phase embodies protec- 
tion of tanks, other structures and pipe 
lines that are affected either by direct 
flame impingement or by radiant heat. 
Proper placement of cooling streams 
with a view toward adequate water 
coverage with minimum water waste 
is important to both control and ex- 
tinguishment. 

Maintenance of adequate drainage 
of a fire area insures against floating 
blazing oil into hitherto unfired areas 
and often provides a means of fuel 
removal and consequent product 
salvage. 

Construction of temporary drains. 
ditches and dikes also is a phase of 
fire control, especially when a_boil- 
over becomes imminent. 

Blanketing unfired pools of oil with 
foam will also guard against fire 
spread. 


Tank Fires— 
General Notes 


Extinguish fires surrounding the 
tank before attempting to extinguish 
fire within the tank. 

Cooling a tank, the contents of 
which has not ignited, but which is 
exposed to the heat of an adjacent fire 
by means of water curtains applied to 
the roof and shell prevents excessive 
vaporization and lessens the danger of 
fire spread. 

Fire fighting should progress from 
windward as it will be impossible to 
extinguish a fire in one tank that is 
being heated by an up-wind fire. 

Fire at a tank vent that is burning 
with a yellow-orange flame emitting 
black smoke indicates a vapor-rich 
condition within the tank that is above 


| the flammable or explosive limits. This 
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art of the story 


The announcement of the WeldELL line, back in 
1931, created a considerable sensation in the 
piping field. Pipe welding was then just beginning 
to emerge from the crude, cut-fit-patch stage 
and the only welding fittings then in use were 
simply elbows. 

But here was a full line of welding fittings—not 
only the long and short radius ells, but also 

full branch and reducing tees, concentric 

and eccentric reducers, stub ends, welding 

neck flanges . . . even caps! 


You know what happened: The WeldELL line 
had taken pipe welding out of darkness into 
light . . . had provided the impetus and set 
the pattern of modern pipe welding practice. 


Yes, the WeldELL line was the first complete 
line—the first engineered line . . . and the fittings 
that showed the way are still showing the way. 
For up-to-the-minute facts about the WeldELL 
line see your Taylor Forge Distributor. 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS 


General Offices and Works: P. O. Box 485, Chicago 90, Illinois 
Offices in all principal cities * Plants at: Carnegie, Pa.; Fentene, Colif.; Gery, ind; Hemilten, Ont., Cen. 
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Murra 
Te 


A Murray condensing extrac- 
tien turbo generator unit. 
Rated capacity is 2500KW. 
Inlet steam is at 400 *#G. 
650° F. 1.7. with automatic 
extraction at 100 *G. 


@ Murray Turbo Generator units can be furnished to 
meet your special requirements in sizes up to 3000KW. 
Condensing and non-condensing types with or without 
extraction and/or mixed pressure features can be 
furnished. Whether you require a small inexpensive 
standby unit or a highly efficient, and reliable source 
of power, Murray has a design to fit your needs. 


Consult your local Murray representative who will 
gladly help you select the unit most economically 


suited to your conditions. 


MURRAY 


IRON WORKS COMPANY 





BURLINGTON, IOWA) 


Builders of Steam Power Equipment for Three Quarters of a Century 
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type of fire can be extinguished by 
smothering with steam, dry powder, 
CO, or wet blankets. There is no 
danger of an explosion. 

Fire at a tank vent that burns with 
a snapping blue-red, nearly smokeless 
flame indicates a vapor-air mixture 
within the tank that is explosive. There 
is constant danger of an explosion 
should the flame reach the inside of 
the tank. Maintain a positive pressure 
within the tank by pumping liquid 
into the tank. Convert the vapor space 
of the tank into a vapor-rich condition 
by the introduction of fuel gas or other 
light flammable products. When a 
vapor-rich condition is indicated by 
change in the flame character to a 
smoky yellow-orange flame. danger of 
an explosion has passed. Extinguish- 
ment can then be accomplished by 
smothering with steam, dry powder. 
CO, or wet blankets. 

All crude oils, fuel oil, and asphalt 
when burning, develop a “heat wave” 
that travels downward at a rate of 
from 15 to 50 inches per hour. Tem- 
perature of the oil in this heat wave 
may reach 500 to 600 F. 

When this heat wave reaches the 
bottom water or if sufficient water i- 
entrained in the bottom oil, a violent 
boilover will result. Burning oil first 
erupts and then falls, spreading even 
beyond the firewalls of the tank. The 
column of flame will be 300 to 400 
feet in diameter at the base. spreading 
wider as it rises 1,000 feet or more. 
The beginning of a boilover is indi- 
cated usually by both an increase in 
height and increase in brightness of 
the flames, immediately prior to the 
actual eruption of boiling oil. A boil- 
over is a violent eruption. A slopover 
results from expansion or frothing of 

the heated liquid. 

| Test the tank shell with a 
stream in order to determine the down- 
ward progress of the heat wave. (Some 
authorities suggest the use of heat de- 
tecting paint applied in a_ vertical 
stripe to the tank shell so progress of 
the heat wave can be observed.) 

The daily oil inventory should be 
consulted to determine tank product 
and bottom water gauges. 

If extinguishment has failed by the 
time the heat wave has reached a point 
five feet above a known bottom water 
level, evacuate all personnel immedi- 
ately from the area. Be on guard 
against successive boilovers from a 
burning tank as this often occurs. 

Conduct all necessary work within 
the firewall area during the early part 
of the fire so that as the fire progresses. 
extinguishment procedures can be car- 
ried on from a safer distance. 
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Available 
in Dry Form 


Here’s the mortar refractories masons asked 
for—and it’s as easy to use with insu- 
lating firebrick as the popular wet B&W 
Smoothset because it has the same high 
water retention. 

This property is important because the 
highly porous structure of insulating firebrick 
draws the moisture rapidly from the mor- 
tar, thus allowing too short a time for proper 
placing and setting of the brick before 
most mortars become unworkable. 


Besides high water retention, the new dry 
B&W Smoothset can be stored indefinitely 
in a dry place without hardening—a big 
advantage on large jobs when refractories 
are installed over a long period of time. 


In addition to helping you select the most 
economical refractories, your local BAW 
Refractories Engineer will be glad to help 
you select the best mortar for your instal- 
lation. Next time you build or reline your 
furnace, get the benefit of his long experience. 


wie 
Otntan, Orne ; cox co. 
‘s V'iBI08ON 


‘G1 #4 
Woan ST 4200 ST wey 


$s: 
“U6Usr4 Ga YORK i> NY 


(RO Mirth - BEW Junior Firebrick * BREW Insulating Firebrick 
wey 6 pean & Marine Boilers and Component Equipment... 
- Pewvertans. +. Pe Burning Equipment... Pressure Vessels... Alloy Castings 


215 





Lab test shows cozzonon-nesislance, 
of Welded Stainless Steel Tubing 


That's a piece of ELECTRUNITE Stainless Steel Tubing on the left. on 
the right you see it after boiling in a 20 per cent hydrochloric acid 
solution. And this is what happened: 


Wall thickness was reduced from .089 inches to .059 inches, 


But the weld area was only reduced to .068 inches. In other 
words, the weld wasn’t subject to preferential corrosion. 


This accelerated laboratory test is one proof that the weld area of 
Republic ELECTRUNITE Stainless Steel Tubing and Pipe is as corrosion- 
resistant as the balance of the tube wall. More evidence is the fact 
that Republic has been supplying stainless steel tubing and pipe in 
all types of processing equipment for the past 25 years. 

You can profit from these ELECTRUNITE advantages, whether you 
choose pressure tubes in carbon or stainless steel analyses. For complete 
data, write to: 


REPUBLIC STEEL CORPORATION 


Steel and Tubes Division 
220 East 13ist Street, Cleveland 8, Ohio 
GENERAL OFFICES + CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


ELECTRUNITE 
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The University of Houston is one of many educational institutions whose facilities enable them to offer courses of study to employes who otherwise, 
because of full-time jobs, could not complete their classroom work 


Classroom Work a Key to Success 


Night schools, extension work and correspondence courses 


pany contributions—open wide vista to employes. 


NIGHT SCHOOLS, extension work 
and correspondence courses now pro 
vide opportunities whereby many oil 
and gas company employes are com- 
pleting or broadening their formal 
education. getting primary or higher 
college degrees. or obtaining training 
and education that will make them 
~pecialists in certain fields. 

Oil industry management is con- 
stantly faced with the problem of find- 
ing persons with abilities that may be 
Varch, 1951 


Perrone M 
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developed to equip them to move into 
positions of leadership. More and more 
oil companies have found it to their 
advantage to urge constant on-the-job 
training and particularly to encourage 
employees to become as well educated 
as possible. 

In today’s highly-specialized  busi- 
ness world a person with a high level 
of classroom training has been found 
to be the best equipped to further his 
training in industry and eventually to 


often with com- 


occupy important positions. 

While financial cireumstances have 
foreed many to enter industry prior to 
completion of their education, gen- 
eral availability of schools and = col- 
leges offering night term or part-time 
courses have made it considerably 
easier tor them to complete their edu- 
cation, 

It is the opinion of most in top 
management that an employe who has 
received his education as a part-time 
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N J E C T a A H EA D Sure Sign of EFFICIENT 
0 F T 7 0 U Rg L é Corrosion Protection 


Injection of Visco Anti-Corrosion Chemicals ahead of 
trouble spots in refinery lines and equipment is a sound, 
low-cost prescription for effective corrosion control. This 
is the way Visco Anti-Corrosion Chemicals work: They 
form a tough, monomolecular film on metal surfaces by 
adsorption to the metal. The film is highly resistant to 
corrosive gases and liquids encountered in refining, and 
is maintained by small dosages at intervals, or in propor- 
tion to throughput rates. Other important characteristics 
include high temperature stability, no emulsion-forming 
tendencies, and no catalyst poisoning or color effects on 




























finished products. : 
Detailed data on Visco Anti-Corrosion Chemicals for 
your applications will be sent promptly upon request. Proof of Corrosion Control 
Write today. One method of obtaining data on corrosion rates 
consists of accurately weighing small metal coupons 
before and after placement in process lines. Your 
VISCO PRODUCTS COMPANY a Hr Bacar ll ga pope age 
INCORPORATED proving the effectiveness of Visco corrosion control 
2600 Nottingham at Kirby in your equipment . . . with no obligation to you. 
Houston 5, Texas . Telephone MA dison 0433 Write or phone for action now. 
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or night school student frequently is 
as well, if not better, qualified for 
promotions to the top than those who 
finished their education before seeking 
a job. 

“Every case that Pve known where 
people have gone out on their own 
time to better educate themselves has 
paid tremendous dividends,” says Al- 
bert J. MeIntosh, chief economist of 
Socony-Vacuum Oil Company, Ine., at 
New York. Melntosh is well qualified 
to appraise the benefits of night-time 
schooling. He started working for a 
predecessor to Socony-Vacuum in 
1912. when he was 11. as an office 
boy. He completed high school in 
evening sessions, and, following an 
interruption for service in World War 
I. completed his college education in 
night school. McIntosh was graduated 
from New York University in 1924 
1] years after he started working 
with a bachelor of commercial science, 
cum laude. 

As part of their general educational 
and training programs, many oil com- 
panies have established educational re- 
fund plans, under which employes 
may have from one-half to two-thirds 
of the cost of tuition in night school 
refunded by their company. The gen- 
eral requirements are that the ap- 
plicant be a regular employe and that 
he makes a passing grade. Usually. 
the maximum payment per employe in 
any one school year is from $200 


to $225. 


Guided Effort. Oil companies off- 
ering such plans to an employe usually 
require that the course to be taken 
under the refund plan be one that may 
have some connection with his present 
or possible future position in the com- 
pany. The list of accredited schools 
and colleges where students may en- 
roll is long, however, and the possible 
courses of study are broad. They run 
the gamut from business administra- 
tion, language, photography, public 
speaking. and liberal arts to engineer- 
ing, law and science studies. The plans 
also are not limited to young em- 
ployes seeking bachelor degrees, but 
are also available to older employes 
who may be interested in a master’s 
or doctor's degree. 

In most companies. the prospective 
applicant for educational refund 
schooling must have the recommenda- 
tion of his department head. While 
most employes participating in’ these 
plans take their courses in the night 
schools, many companies will attempt 
to arrange working hours so that some 
employes may attend afternoon school 
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New insulating method 
saves hours and hours 
on tanks and towers! 


Imagine wrapping tanks and towers with a 
lightweight, flexible insulation that fits any curved 
or flat surface — instead of laboriously building up 
rigid insulating materials, block by block. Imagine 
further that the new method requires almost no cut- 
ting or fitting’ time, no expansion joints or welded 
rings, no pointing up. 





Then imagine how much time and money this 
method would save you — and at once you'll see the 
advantages of using ULTRALITE long glass fiber 








insulation blankets. It is 
easily applied and easily 
finished with weather- 
proofing materials. 
Savings are truly worth- 
while, as proved time and 
again on oil storage tanks, 
asphalt truck tanks, frac- 
tionating columns, re- 
boilers, blending tanks, 
etc. (And for hot or cold 
piping, savings are just as substantial when you use our new G-B Snap-On 
pipe insulation — a one-piece molded pipe insulation of fine glass fibers. ) 











No damage from water ... no heat loss from “fluing action” . . . no 
problems when repairs are necessary — for Ultralite is resilient, reusable, 
won't absorb moisture. 





Write today 
for 
“How-To-Do-It” 
specifications 
and name of your 
nearest Ultralite 
distributor. 





ULTRALITE 


_ «+ the long glass fiber insulation 


GUSTIN-BACON MFG. CO. 
242 W. 10th St., Kansas City, Mo. 


New York © Chicago © Philadelphia @ Sanfrancisco @ Los Angeles 
Houston @ Tulsa @ Dallas © Detroit © St. Louls 


ANNOUNCING | 


the new 
Type “DE” 
Coffin turbo pump 


Superbly engineered to keep pace with increasing 
steam pressures, the new type “DE” is a highly effi- 
cient single-stage, high-speed, steam turbine-driven 
centrifugal boiler feed pump. 

At no extra cost, unit is equipped with both a speed- 
limiting governor and a pressure regulator operated 
by a powerful oil relay which prevents over-speeding 
and provides shut-down upon loss of oil. 

The unit has varied industrial uses, particularly in 
the oil and chemical fields for boiler feed and other 
services. The pump covers a Volumetric Range to 
800 GPM, Discharge Pressure to 1000 PSIG, Steam 
Temperatures to 850° F., Exhaust Pres- 
sures to 80 PSIG, and Liquid Tempera- 
tures to 325° F. For special installations 
these ratings can be exceeded. 


"Write for the new, 6 page lilustrated DE" Bulletin PR15S4. 


t “ 
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sessions if their desired courses of 
study are not available at other times. 

Secony-Vacuum Oil Company and 
its affiliates, Magnolia Petroleum Com- 
pany and General Petroleum Corpora- 
tion, last year had 410 participants in 
its educational refund program, an in- 
crease from 291 participants in 1951 
and 365 in 1950. The total tuition re- 
funded by the company in 1952 was 
$17.959. or an average of $43.80 for 
each employe under the plan. The com- 
pany pays one half of tuition costs up 
to $100 per semester or $200 for a 
full term. 

Standard Oil Company (New 
Jersey) and affiliates have a refund 
plan that pays 662 percent of the 
tuition up to a maximum of $225 in 
each school year. Last year, employe 
enrollment under this plan from the 
parent company's New York office was 
approximately 100. Standard-Vacuum 
Oil Company in 1952 had 27 employes 


| out of a total staff of 700 in New 


York participating in its educational 
I u 

refund plan. which allows for a 50 
percent refund up to a maximum of 


| $200. 


New York City All the major col- 
leges in New York City, including 
Columbia, Fordham, New York Uni- 
versity, City College of New York. 
Long Island University. ete., offer 
night and other part-time sessions. In- 
dicative of the relative importance of 
night schools there. Columbia Uni- 
versity’s School of General Studies 
(primarily a night and evening 
school) had a total enrollment in the 


| spring 1953 semester of 5700, com- 


pared with a total of 24,200 in all di- 
visions of Columbia in 1953. 
New York University started its 


| School of Commerce, Accounts and 


Finance with great emphasis on night 


| and part-time students more than 


years ago. 


University of Houston A_ note- 
worthy example of the value of col- 
lege work for oil and gas company 


| employes is the education being pro- 


vided for many such employes in and 


| around Houston by the University of 


Houston. 
The U. of H. started out a quarter 
century ago as a junior college. affili- 


| ated with the Houston public school 


system, offering night courses for 
working students. Subsequently, it has 
been steadily expanded and made into 
a major university, with much of its 
progress due to the philanthropy and 
leadership of Hugh Roy Cullen, Hous- 
ton oil operator. Now the U. of H. is 
among the nation’s largest universities 
in total enrollment. And up to 30 per- 
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All Larkin fittings are seamless and weldless. A-8620 
refinery alloy) fittings are available in sizes through 2” 


! | 
| | | “ >| / 
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Larkin Bull Plugs and Swage Nipples are 
produced by the most modern machine 
tools from the best of raw materials. They 
are exactingly checked during each step of 
the manufacturing process. 

Protective coated, clearly and accurately 
labelled, carefully boxed for shipment, 
they come to you as precision fittings suit- 


able for any service 


LARKIN PACKER CO., INC. 
St. Louis, Mo. 
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Built Specially for Pipeliners 
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TOUGH SHALE...ROCK... 
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| 
“¢@ SWAMP WALKER... 


Rough goidg, but C-35 Bontom Crawler 
keeps pipeline trenching on schedule. 


Or is a real 


There's plenty of traction 
and flotation in Schield 
Bantam’s New C-35 Craw- 
ler. It's the finest walker on 
the market. C-35 has 22 
Ibs. p. s. i. ground bearing 
pressure with 32” pads. 


A PIPELINER’S RIG... Check These Bantam Crawler Features 


2-Speed Independent Travel . . . hoist, swing, 
carry-the-load while traveling—all at the same 
time. 

High-Speed Operation . . . C-35 features fast 
line and swing speeds, instant-acting straight 
mechanical controls. 


Proper Balance . . . longer, wider crawler base 
—nearly square—has low center of gravity 
with adequate clearance. 

Power Boom Hoist . . . for power lowering as 
well as raising, standard equipment, no extra 
cost. 


LOW INITIAL COST -- LOW MAINTENANCE COST 


Complete Line of Bantam-Built front-end attachments available for the C-35 Crawler. Find out more 
about how this new “pipeliner's dream" can speed-up your excavating and lifting jobs, and at the 
same time cut your costs. Ask your nearby Schield Bantam Distributor for a demonstration TODAY! 


Or write the factory —NOW! 


Model T-35 with All-New 
Crane Corrier 
Lifts 12,000 Lbs. 


Gan. 
® 


COMPANY *285PARK ST, WAVERLY, 1OWA, U.S.A. 
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cent of the total enrollment is com- 
posed of night students that work full 
time by day. 

Heavily represented among these 
night students are employes of the 
many oil and gas companies that have 
offices in Houston, including Humble 
Oil & Refining Company, Gulf Oil 
Corporation, The Texas Company, 
Shell Oil Company, Tennessee Gas 
Transmission Company, and others. 


Tulsa University——The University 
of Tulsa, through its Downtown Di- 
vision evening school, is making it 
possible for ambitious young men and 
women employed by the oil industry 
to begin, continue or complete their 
college education. 

During the past year, approximately 
800 oil and gas company employes in 
Tulsa availed themselves of the op- 
portunities offered by the Downtown 
Division of the University of Tulsa to 
“learn while they earn” by attending 
night classes. Since Tulsa is a recog- 
nized oil center, the major emphasis 
is on petroleum, geological and geo- 
physical engineering. 

A complete program of studies lead- 
ing to the B.S. degree is available to 
students of the evening school. Work 
leading to the M.S. degrees is also 
offered in several fields. 

The faculty of the evening school is 


_ made up of regular members of the 
| campus faculty and specialists from 


the major oil companies. 
Along with the regular college 


| courses, short courses are offered in 
oil company accounting, oil and gas 


conservation, and the oil industry 
through audio-visual education. 

The great majority of the evening 
school students are adults who would 
find it impossible to attend day classes 
but who can improve their educational, 
social and economic status by a plan- 
ned program of evening classes. 

The Downtown Division is an in- 


tegral part of the University of Tulsa. 


Texts, assignments, and instructional 
equipment parallel those of equivalent 
day classes. 


University of Oklahoma Mem- 


bers of the faculty of the College of 
| Engineering of the University of Okla- 


homa have offered courses in reservoir 
engineering in the Oklahoma City area 
for engineers who wished advanced 


training in this field. Additional 


courses will be offered at the Midwest 
City study center when a sufficient 


| number of persons indicate a desire to 


enroll in advanced petroleum engineer- 
ing work, 
The industry has also been served 
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through the Southwestern Gas Meas- 


product urement Short Course, which is an an- 

nual event on the calendar of the Col- 
lege of Engineering. Last year, more 
than 1000 persons from industries at- 
tended this short course. 

Another short course which has been 
received favorably is the Gas Hydrate 
Control Conference which is under 
the direction of Professor L. S. Reid, 
chairman of the School of Natural 
Gas Engineering. This short course 
has been offered for the last two years 
and it will be offered next year. 

For many years, The American 
Petroleum Institute and The State 
Boards for Vocational Education, in 
the oil-producing states, have worked 
together in the development of train- 
ing programs for men employed by 
the industry. The Oklahoma State 
Board and its Department of Trade 
and Industrial Education was one of 
the early leaders in the development 
of these programs. The University of 
Oklahoma is cooperating with the 
Oklahoma Department of Trade and 
Industrial Education and the American 
Petroleum Institute in offering courses 
validated by the American Petroleum 
Institute; and, at the present time, 
developing two new courses. 

Jim Walker is doing the develop- 
mental work, writing the course ma- 
terial, and preparing visual aids for 
the courses, “Care and Handling of 
Sucker-Rod Pumps,” and “Care and 


Why You Should Use... ph lps 


ing taken for use as visual aids in these 


PAGE Automatic Welding Wire "i on 


@ PAGE Automatic Welding Wire is made to rigid specifications a trial basis this fall in order to correct 
deficiencies and effect improvement. 


which provide consistent characteristics for smooth flow of metal The wire rope course will follow by 
during continuous or intermittent welding. There are many two or three months. 
analyses for a wide variety of uses. In connection with this program, the 


for INERT GAS Welding course on “Treating Oil Field Emul- 
PAGE Stainless Steel Wire is precision thread-wound on 25-lb. sions” will be offered in the Golden 
, bl Lene is which fit ; Idi Trend Area. Plans are being made to 
eae vee ” as Fee We ~~ ar arc Welding extend this course to Seminole, Drum- 
machines. Six Page-Allegheny grades; wire diameters: .035”, right and Duncan. 


.045", .0625”. A later development in the pro- 
for SUBMERGED ARC Welding grams with the API is Supervisory 


PAGE stainless, low alloy, and carbon steel wire in layer-wound Training. Two men are being added 
nage 9 sli : to the staff this fall to aid in expand- 

coils, in 22” or 24” mill coils, or on 200-lb. returnable steel reels. . . .. os 
: ts . : ing and improving training programs 
Wire diameters from 1/32” to 5/16"; copper coated if desired. for Supervisory Personnel. These men 
are J. Kelly Mudd and Ted Sherman. 


Agco Write to our Monessen, Pennsylvania office Bits, A well-planned program is available 
Ad 








for Bulletin DH-402 PAGE \ to the petroleum industry. Companies 


Welding \ have already participated and it is the 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE Slectrodes 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Los Angeles, New York, Rods 
Philadelphia, Portland, San Francisco, Bridgeport, Conn. Business and Industrial Services are 


directed by M. L. Powers. 


intention of the University of Okla- 
homa to make this service available to 
all companies desiring these courses. 
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Engineers Wanted in Management 


Here’s what schools are doing in answer to the 


demands of American business for more engineers in 


management. 


W. C. Eldridge, 
Booz, Allen & Hamilton, 
Los Angeles 


EDITOR'S NOTE: There are 
four parts to the problem of ex- 
ecutive development of engineers. 
One, the critical shortage of man- 
agerial talent, was discussed last 
month, Here are two others: The 
increasing demand for engineer- 
ing backgrounds at the manage- 
ment level, and the action being 
taken by schools to prepare engi- 
neers for executive responsibili- 
fies. 


A GREAT DEAL of executive talent 
is being drawn from engineering ranks 
at the present time. When J. G. Pleas- 
ants, Procter & Gamble’s vice presi- 
dent of manufacturing, spoke on the 
subject, he gave these figures: 

Nearly 30 percent of technical engi- 

neers are engaged in administration 

and management. 

A survey of 350 companies by the 

National Society of Professional 

Engineers reported that 92 percent 

look to engineers for management, 

and practically all have managers 
who are engineers. 

If American business is going to put 
more engineers into management posi- 
tions, let's take a look at what is being 
done to prepare them for broader re- 
sponsibilities. First, in terms of under- 
graduate preparation, then postgradu- 
ate work, and finally what the corpora- 
tions are doing to meet the problem. 

The author wrote most of the promi- 
nent engineering schools throughout 
the country to determine if, when, and 
how they have broadened their cur- 
ricula to prepare engineering students 
for executive responsibilities. All of 
those replying indicated that the prob- 
lem has received some recognition in 
recent years, 

Going back 20 years, Carnegie Tech 
shook up their curriculum substantially 
in the mid-1930's in order to incor- 
porate the humanistic element in engi- 


I 


neering training. 

Currently, each student in the Col- 
lege of Engineering and Science is 
required to take courses in develop- 
ment of western civilization, analysis 
of change in modern society, economic 
analysis, and psychology of human 
relations. He must also elect two senior 
courses in the social relations pro- 
gram. 

Six years ago. Case Institute of 
Technology in Cleveland decided engi- 
neers were getting too much slide rule 
and too little general education. They 
added new faculty members in human- 
istics and social sciences. 

Two years ago Lehigh University 
started “professional development con- 
ferences.” This is a senior course de- 
signed to bridge the gap between the 
campus and the business community, 

Southern California’s School of En- 
gineering added a course in human 
relations and leadership on an elective 
basis about three years ago. 

At U.CLL.A. no such courses are 
required of engineering students, al- 
though many do elect courses in 
psychology, business administration, 
human relations, ete. 

Cal Tech now requires that 25 per- 
cent of the undergraduates’ time be 
spent in the humanities. 

These ate typical examples of the 
action taken by colleges to broaden 
their engineering students. 

The shortage of management talent 
also has resulted in substantial efforts 
on the part of the country’s colleges 
and universities at the postgraduate 
level. 

Harvard has announced a new 16- 
month program geared to handle 80 
company-sponsored management men 
at one time. This expansion is typical 
of what is happening in many of the 
lesser-known educational institutions 
as well. 

Another outstanding example which 
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emphasizes several of the points al- 
ready made in this discussion is the 
Sloan Foundation’s new graduate 
School of Industrial Management at 
Massachusetts Institute of Technology. 
This school concentrates on the man- 
agement of manufacturing industries. 
Alfred Sloan gives as one of his rea- 
sons for establishing the school at 
M.LT. his conviction that problems of 
production have become so complex 
and so technical that it takes managers 
with a strong engineering background 
to solve them best. 

The curriculum is designed to 
counteract specialization—one of the 
characteristics of the engineer fre- 
quently singled out for criticism. Its 
major areas include organization 
how men work together; distributing. 
in its broadest sense; and business” 
role in the social and political picture. 
These subjects are treated in a limited 
manner, if at all, in the average engi- 
neering major. 

At U.CLL.A. they are preparing a 
program to train engineering execu- 
tives. It is planned as a two-year 
course of evening classes leading to a 
master’s degree. 

Cal Tech has a well-developed and 
highly respected Industrial Relations 
section available both to undergrad- 
uates and businessmen. According to 
their 1953 report one of their three 
major projects is supervisory and ex- 
ecutive development--and for the 
third successive year. 

Carnegie Tech established its grad- 
uate school of Industrial Administra- 
tion in 1949. Here are its specifie 
objectives: 

@ Thorough and integrated under- 
standing of fundamental knowledge in 
management, economics and engineer- 
ing science. 

®@ Genuine competence in the or- 
derly, analytical exploration and han- 
dling of problems, particularly in the 
industrial administration area. 


© Thorough understanding of the 
economic and general social system in 
which he lives and in which his busi- 
ness will operate. 

@ A basis for dealing effectively 
with other people, both in person and 
through written communication. 


@ The habit of learning from ex- 
perience. including habitual receptive- 
ness to new ideas and new ways of 
doing things. 


@ Independence of thought and ma- 
turity of character. 


This article is from a paper, “The 
Executive Development of Engineers.” 
presented at the 28th Annual Fall 
Meeting of the California Natural 
Gasoline Association. 
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How Sun Oil’s “Magic Mill” at Toledo 
operates with ‘round the clock safety 


There’s no one word that strikes terror in 
the hearts of oilmen everywhere more quickly 
than F-I-R-E! To combat this threat at the 
Sun Oil Co.’s giant refinery at Toledo, Ohio, 
constant vigilance, checks and inspections 
are the answer. And the liberal use of inert 
gas for purging pipelines, tanks and crackers 
is essential to this safety maintenance. 


Kemp selected to do the job 
When plans called for doubling plant pro- 
duction in 1950, a new Kemp Generator (see 
above) was installed to insure adequate inert 
gas production. Fast-starting, easy-to-oper- 
ate, this Kemp unit more than filled the bill. 
Today tanks and lines are periodically purged 
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for inspection and cleaning as often as 
needed. And thanks to its 60,000 cu. ft. per 
hr. Kemp Inert Gas Generator, Sunoco en- 
joys exact analysis inert production that 
meets all its purging requirements. 
Let Kemp help you, too 

If you have a purging or blanketing problem, 
why not let Kemp Engineers give you the 
same helpful advice used so profitably at Sun 
Oil’s Toledo refinery. It costs you nothing to 
investigate. And it may save you money. 
Find out how Kemp’s wide range of depend- 
able, low-cost Generators (complete with the 
latest fire checks and safety devices) offer 
you the best way to solve your provlems. 


Photo above shows close-up 
view of Kemp Industrial Car- 
bureter, the heart of every 
Kemp installation. Assures 
complete combustion... with- 
out waste, without tinkering. 
Reduces installation costs, 
simplifies maintenance. 


For more complete facts and technical 
information, write for Bulletin 1-10 to: 
C. M. KEMP MFG. CO., 405 E. Oliver 
Street, Baltimore 2, Maryland. 


INERT GAS GENERATORS 


CARBURETORS - BURNERS - FIRE CHECKS 
METAL MELTING UNITS + ADSORPTIVE 
ORYERS + SINGEING EQUIPMENT 
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Industrial Relations 
Continued from page 131 


way communication system. Grievance 
machinery does not provide adequately 
for this. Top management expects at- 
titudes to be known. Personnel ad- 
ministration is expected to work out 
problems with local and departmental 
management quickly and tactfully at 
the source. Keeping track of individ- 
ual people isthe big job of tomorrow.” 
Don G. Mitchell, Chairman of 
the Board, Sylvania Electric 
Products, Inc. 


A quarter of a century is a short 
time in the past, present and future of 
many of America’s industrial com- 
panies. For the individual employe 
these years represent a career and the 
greater part of a working lifetime. 
Today the individual employe is no 
further away from the boss than he 
was 25 years ago, but the boss is a 
world away from him. This is due to 
circumstances within the control of 
management. The years have not 
changed the foundation of the em- 
ploye-employer relationship. The indi- 
vidual employe is as eager as ever to 
think well of and be thought well of 
by his boss but management's think- 
ing has changed. In the changing, the 
channels of contact have been nar- 
rowed sometimes closed and the 
employe has turned elsewhere. 


Blame Wagner Act. The tide of the 
decline in the informal relationship 
that should exist between a supervisor 
and individual employes set in strongly 
about the time of the passage of the 
Wagner Labor Relations Act. This leg- 
islation, in itself, might not have sev- 
ered the normal bond where it existed 
to the complete satisfaction of em- 
ployes and employers, but for a coin- 
cidental industrial relations philosopy 
of the time. This philosophy. which 
was promoted widely and took root 
deeply, was that the supervisor should 
be the exclusive management-employe 
contact as a part of the supervisory 
responsibility; further, that the pro- 
fessional Industrial Relations man 
should be officially divorced from con- 
tact with individual employes except 
through the channels and at the insti- 
gation of management, specifically the 
employes’ own supervisor, 

In practice, this philosophy has so 
restricted the Industrial Relations 
function to advice, planning, program- 
ming and theory, it is not strange that 
an Industrial Relations manager of a 
large and representative company de- 
scribed the job recently in these terms: 
“Let us think of the industrial rela- 
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An industrial relations philosophy that came into being along about the time of the Wagner Act 
is that the industrial relations man should be divorced from contact with employes except through 
supervisors. 


tions activity as purely a staff or ad- 
visory function nor is its main fune- 
tion to represent employe viewpoints 
to management.” 

It is not surprising then that the 
employe’s opinion of Industrial Rela- 
tion attitudes is well illustrated in 
Carl Sandburg’s “Abraham Lincoln: 
The War Years.” Julia Ward Howe 
had invited Charles Sumner to meet 
a group of friends for the purpose of 
getting acquainted with them. Sumner 
declined saying, “Really, Julia, | have 
lost all my interest in individuals.” 
This brought the reply. “Why, Charles, 
God hasn't got as far as that yet.” 

A generation of professional Indus- 
trial Relations people has come into 
industry, completely dependent on 
text and theory since the “staff” con- 
cept prevailed, with little or no op- 
portunity to practice or gain experi- 
ence with individual employes. 

The original concept of personnel 
work and for which the function was 
established was to know, to listen to, 
to understand and to interpret: em- 
ployes as individuals. Nor is it strange 
that this is the objective of every two- 
way communications program. The 
difference is in the methods. Group 
programs are proving to be ineffective 
substitutes for the individual contact 
which the professional 'ndustrial Re- 
lations man, as one of his qualifica- 
tions should be skilled in making. 


Avenue Closed. Ax a matter of prac- 
tical action, an employe, no matter 
how loyally disposed he is to a com- 
pany, no longer has open and accepted 
access to a “staff” industrial relations 
department. The unpalatable fact is 
that he knows he better not bypass his 
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supervisor and he knows there is no 
other open door to which he may 
safely go. He has several choices, of 
course: 

@ He can take up with his super- 
visor a matter which might be dis- 
tasteful to both or one which the su- 
pervisor is loathe to give time for. 

®@ He can quit if the provocation is 
strong enough and an opportunity is 
presented elsewhere. 

@ He can join a union. 

Failing any one of these outlets, he 
can “burn up.” Providentially, the 
safety valve of the union has been the 
refuge more times than management 
likes to recall. As a result, the union 
stewards are the most vocal and effec- 
tive interpreters of the individual em- 
ploye viewpoint. In the writer's opin- 
ion, there is no supervisory training 
program or communications project 
yet designed which offers any serious 
challenge to the union stewards’ influ- 
ence. To regain this priority, manage- 
ment will have to untangle and re- 
assign some of the responsibilities and 
the human relations activities they 
have pressed down on the supervisor. 

What does the future hold? 

@ It could be a full retreat to com- 
plete reliance on collective bargaining, 
abdicating to the unions the oppor- 
tunities and the responsibilities for in- 
terpreting and representing employe 
viewpoints. Toward that objective. 
some unions are conducting training 
programs in human relations for their 
stewards, This retreat might have a 
doleful meaning to the amply staffed 
Industrial Relations department. 

@A cost-conscious management 
might turn to specialized consultants 
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aq new 
electronic flow meter! 


continuous integration 
—no creep at zero 


unaffected by normal 
voltage, frequency and 
temperature changes 


electronic operation 
provides. high speed 
and greater accuracy 


CBM Me colale(-Maelilslcelilels 
at recorder 


HAYS Electronic Flow Meter ~~ emia 


Veriflow Meters and Veritrot 
Gos Anolyzers + Dratt Goges 


Since the circuit is of the electronic null-balance type, it is unaffected . deena = 
by normal voltage and frequency variations. Also, neither temperature =i: 
variations nor reasonable length of transmission lines affect the cali- ieee aa eid 
bration of the instrument. Bmore Remote indicators 

The pen-drive motor is built for reversing duty. Normal variations 
in voltage and frequency have no noticeable effect on its operation. 

The integrator is continuous in operation and simple in mechanical 
construction. A micrometer zero adjustment for calibration is easily 
accessible. 

Indicators can be calibrated to read directly in rate-of-flow or other 
factors as desired. 

‘Write today for full information on the Hays Electronic Flow Meter — pence 
Bulletin 52-1074-222. MICHIGAN 10, INDIANA 
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When coke is stu 





For tubes of wide tolerance — the 
Long-Surface Swing Frame head. 


For tough, uneven coke — the Type 
H-2 head. 








FOR CONDENSERS AND HEAT EXCHANGERS 


+ 
i! 
Reed 


Direct-drive air or steam driven 
cleaner with long shaft, the motor 
supported outside the tube by over- 
head pipe. Motor has trigger control. 
Also available with electric motor. 











The famous Lagonda 1100 Series 
refinery motor, with Type UO cutter 
head. A widely used combination. 


Occasionally you run into a brand 
of coke that laughs at everything 
you've got in cleaning equipment. 
Something different is indicated, 
and often that something is a 
change to Lagonda 1100 Series 
cleaners armed with a tough-slug- 
ging Lagonda head selected on the 
basis of Lagonda “know-how"— 
usually a pretty successful combi- 
nation, and certainly worth trying 
when the time-out bill is climbing. 


Lagonda cleaners have been on the 
job ever since the first still started 
up, and Lagonda engineers are vet- 
erans of many a tough coke battle. 
This experience is at your service. 
Phone your local Lagonda man, or 
write Elliott Company, Springfield, 
Ohio. Try Lagonda—it may well be 
the right answer. 


ELLIOTT Compan 
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for the package programs, in which 
case a minimum maintenance crew of 
specialists could suffice to staff the 
industrial relations function. 

In any event, there should be, in the 
writers opinion. a “a re-examination 
and appraisal of traditional policies 
and programs on a new basis. It would 
raise some questions, unanswerable so 
far. During World War II, travelers 
were confronted with bulletin board 
signs. “Is this trip necessary?” A re- 
examination of Industrial Relations 
practices would subject every program 
and detail to searching analysis. Even 
within a needed activity the questions 


| might well be put: “Is the specific 


method necessary?” “Is the activity 
accomplishing results commensurate 
with the cost?” All too frequently a 
method once installed, is defended by 
its proponents to the exclusion of 
ordinary logic and economic justifi- 
cation. 


@A third development could be a 


re-definition and assignment of certain 


activities at the employe level to the 


| professional Industrial Relations peo- 


ple—in a sense a return to the basic 
purpose of personnel work. It can be 
accepted as a fact, there never was a 
labor dispute that didn’t raise its head 
long before the crisis; but the seg- 
ment of management involved usually 
fails to recognize the symptoms or 
hopes for the best by postponing the 
corrective action. It is a job for the 
professional Industrial Relations men 
to spot these incipient labor troubles 


| and the inevitable individual griev- 


ances that cause them. To fulfill this 
responsibility they should be granted 


an opportunity at least equal to that 


| made this comment 


| 


| 


enjoyed by the union stewards —a con- 
tinuous contact with employes on the 
job. 

Clarence J. Hicks, in his book. “My 
Life in Industrial Relations, Fifty 
Years in a Growth of a Profession.” 
on contact’ with 


| employes: 


“The industrial relations execu- 
tive should understand and enjoy 
being with employes of all types. 
not only in groups but also as indi- 
duals, and must have a quality of 
friendliness so that he will become. 
where possibile, the personal friend 
of both employes and officials and 
thus establish and maintain confi- 
dence, regardless of the size of the 
organization. Frequent personal 
contacts are essential. Industrial re- 
lations is not an office or swivel- 
chair profession. The member of 
this profession has a rare oppor- 
tunity to act as a mediator between 


STEAM TURBINES © MOTORS © GENERATORS © OL AL RATING HEATERS © EC TORS © COMBDEMSERS © CENTRIFUGAL COMPRESSORS © TURBOCHARGERS © TUGE Ci Camees eo Staamens 
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Do you need a LEAKPROOF VALVE? 


leakproof on Air Lines Testing Gas Meters. Kockwood Ball Valves, used on air 
lines above, are opened and closed 1000 times a day, have completed two 
years’ service without leakage, without maintenance. 


leakproof in a Bokery where escaping gas and gas odor are a hazard. Rockwood 
Ball Valves, used in the ovens above, hold tight despite adjustment at various 
times to control flow of natural gas. 





Patented 








awe . a - % me 
leakproof on LP Gas Trucks where flammable bottled gas must not escape. 


Rockwood Ball Valves, used on trucks above, prove not only leakproof but 
longer wearing at less cost. Fleet operator praises them 





leakproof for a Longer Time. Rockwood Ball Valves are designed to operate 
under the roughest and most grueling of conditions. They pay for themselves 
over and over wherever they are in service, 


Note these other exclusive features! 


Full Round Flow — assuring fast, efficient operation, less friction loss. 
Quick Opening and Closing — needs only '4 turn even under full pressure. 


Resists Wear Longer — Chrome-plated bronze ball stands up under abrasion, 
pitting and scratching. 


wy 


ROCKWOOD 

SPRINKLER COMPANY 

102 Harlow Street, Worcester 5, Mass. 

Send me illustrated folder V-4 on Rock- 
wood Full-Flow Ball Valves. 


Rockwood Ball Valves are used in all types of applications throughout the 
petroleum field. Perform with trouble-free continuity. Longer time between 
replacements, less maintenanc~ on the job. Comes in all pipe sizes. Tested and 
listed by Underwriters’ Laboratories, Inc. The coupon will bring you complete 
information. 


ROCKWOOD = 
THE FLOW 1S AS ROUND AS THE PIPE itsece Y 


FULL-FLOW BALL VALVES 
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Eliminate 
Costly and Dangerous 


WATER 


TAMMER 


in your piping system 


atthe 


WILLIAMS-HAGER 
FLANGED 


CHECK VALVES 





. . compact, durable and de- 
illiams-Hager check 
valves will eliminate expensive 
and troublesome noise in your 
piping system. Available for 
standard pipe sizes from 1" to 
20", they operate with maxi- 
mum efficiency 

in horizontal, 

vertical or 

angular. Send 

coupon for 

complete de- 

tails. 


MAIL THIS 


Yes. 


pendable 


l on 
Control in| 
1 


» 


and 


py of Bulletin WHi-s 
Effect 


Cause, 


Please send a co 


Water Hammer, 


THE WILLIAMS GAUGE CO., INC. 
Piping Systems.” 


3013 Pennsylvania Avenue 
Pittsburgh 33, Pa. 
COMPANY 

ADDRESS 


| THE WILLIAMS GAUGE CO., INC. | 
|_ 3013 Penneyivenie Ave., Pitteburgh 33, Pa. 
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employes and management. If, in 
such mediation. he leans to either 
side, it should always be to the side 
of employes. One of his sacred ob- 
ligations is to act as an advocate for 
the employes. Its main purpose is 
to give more dignity and ehective. 
ness and satisfaction to the day-to- 

day life of the worker earning a 

livelihood for his family and him- 

self.” 

Employes are still willing to accept 
that as the purpose of Industrial Re- 
lations. They have not changed. Only 
management's thinking has changed. 

In conclusion, it is a realistic ap- 
praisal of a supervisor's job to expect 
that his over-riding responsibility is to 
get out the work, on time and within 
allowable quality and cost limits, with 
the manpower and equipment avail- 
able to him and under the wages. 
hours and working conditions imposed 
upon him by higher authority. As one 
human to another. he wants peace and 
friendship. and will usually try for it 
in his relations with his people. But. 
over all, he wants to hold on to his 
job. and no one has to tell him that if 
he doesn’t continue to get out the work 
he cannot claim he was too busy with 
employe problems. Nor is it realistic 
to expect that he will confide in his 
own boss. the on-the-job problems 
which to him seem to impugn = his 
ability to supervise. The unpalatable 
facts of such situations are rarely dis- 
closed until the erisis is full) blown. 
Only management dreams about that 
higher supervisory mission. 


Preventive Guidance. A supervisor 
can be trained to turn to the Industrial 
Relations function for preventive 
guidance more easily than he can be 
trained to handle the human relations 
problem that he now fumbles. So long 
as the pressure of production is on 
him, every doubt will be resolved in 
favor of output and the union stewards 
will continue to handle employe- 
employer problems. 

If an employe is injured, the medi- 
cal department does not stand by and 
advise. They deal directly with the 
employe. They also lay down the 
health conditions of the job and they 
police them. Ii an employe becomes 
involved in legal matters with the 
company, the legal department does 
not stand by and merely advise. Of 
its many qualifications, the Industrial 
Relations function should have, as its 
major one, the ability to listen to and 
to interpret the viewpoint of individ- 
ual employes. 

Under the pure staff concept of the 
professional Industrial Relations fune- 
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THIS 
ACTUALLY 


HAPPENED! 


Accidents seldom happen to 
experienced, attentive employes, 
no matter how hazardous their 
jobs. Here is another case history 
revealing why compensation in- 
surance rates are needlessly high. 


The Accident: A group of men 
were riding to work in a truck. The 
began throwing water on one another. 
An emplove in the cab grabbed the 
fire extinguisher and squirted it on 
another. causing eye burns which ne- 
cessitated time loss of 12 days. 

Recommendation: Man using the 
extinguisher immediately should be- 
come a former employe. 





tion, they have no official responsi- 
bility concerning the employe as an 
individual once the employe is firmly 
on the payroll. That becomes a part 
of the supervisor's job, Until manage- 
ments readjust their expectation of 
what can be reasonably required as a 
matter of practical supervisory per- 
formance, disappointing progress will 
he made towards getting known by 
and getting to know employes as indi- 
viduals. Despite an encouraging inci- 
dent here and there of the above aver- 
age supervisor. the practical solution 
does not lie within the supervisory 
group. Theories are proven and dis- 
proven in practice and if any single 
thing has been proven to date, it is 
that supervisors are necessarily, first 
and last. production men. All the 
training information that can be 
crammed into a development program 
will not in any degree change their 
need to get the production job done. 

With supervisors primarily dedi- 
cated to that objective, employes will 
continue to seek out unions and sup- 
port them loyally. Is management 
willing to settle for that? 
lol 
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CASTABLE REFRACTORIES 
SERVE THE 
PETROLEUM INDUSTRY 


A. P. Green castable refractories have been time-tested and proved 

in the field... for every specific refractory application in the petroleum 
industry. Results achieved: reduced “down time” and labor costs... lower 
fuel costs and increased heating efficiency... greater safety and 
reduced maintenance control. 

For detailed information and specific recommendations... write, 
Engineering Department, A. P. Green Fire Brick Company... or call 

your local A. P. Green distributor. 


A. P. Green Castable Refractories . .. designed to exact specifications to do an exact job 


A rapid setting, high strength refractory castable. Mixed with water, it takes on a hydraulic bond without 
KAST-SET =the application of heat. KAST-SET will not shrink, has excellent resistance to abrasion, and is ideally suited 
for monolithic linings. It may be used at temperatures up to 2700° F. 


A lightweight castable recommended tor temperatures up to 2500) I 
KAST-O-LITE i evpes of stills and heat tur ! ut tre inz furnace flise ime 


or t perarure distribution at nt 


CASTABLE INSU- A hydraulic-setting castable for temperatures up to 2000° F. Recommended for complete monolithic linings 
LATION NO. 20 = and lightweight panel construction in oil stills and heaters. Weighs 50 pounds per cubic foot in place. 


vcdrauli-set we « ill n t ' or temperature upto it I MIN « 
CASTABLE , - id ntaces of a « © material h low cc =o ' a in - a Sage 
BLOCK MIX ee ; ; ‘ 


insulating effwrency and case of installauor Weimhs only 20 pounds per cubu foot in 


Gun application cf SK-7 produces a lightweight lining with excellent strength and insulating efficiency for 
aes sn zy ‘emperacures up to 1800° F. Installation and labor costs are reduced ...no forms required. 
APPL latinas Ideal lining for ducts, flues and breechings. 


rm strone abr ont rane rable in be gun apphed 
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seraacronr A.P. GREEN FIRE BRICK CO., MEXICO, MISSOURI, U.S.A. 


PRODUCTS in Canada, A.P. GREEN FIRE BRICK CO., LTD., TORONTO 15, ONTARIO 


DISTRIBUTORS IN THE PRINCIPAL CITIES OF THE WORLD 
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SPECIAL REFINERY FITTINGS 


E ° ~ c impact Resistance at Low 
emperatures 

© High Tensile and Yield Strength at 
Elevated Temperatures 
© Tough, With Better Elongation and 
Reduction of Area Values 
Available 2” and Smaller 
Schedule 160 Standards 
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W.C.NORRIS, MANUFACTURER, INC. 


TULSA, OKLAHOMA 


WEST COAST DISTRIBUTORS ‘iis. x HOUSTON er to TEXAS 
REPUBLIC SUPPLY COMPANY OF CALIFORNIA adie Ys 188 2 SALEM ILLINOIS. CASPER WYOMING 


Los Angeles OA EXPORT. 30 ROCKEFELLER PLAZA NEW YORK CITY 


Cities Service Passes Mid-Point 


At the half-way point in a major expansion and modernization program at Cities Service Oil 


Company's Lake Charles, La., 


refinery, foundations and columns are taking shape for a 17,250- 


barrel-a-day Fluid Hydroformer. In the background are three large Fluid catalytic cracking units 


erected when the Lake Charles refinery was built. 


Another Fluid Hydroformer, with a capacity of 12,780 barrels a day, is 50 percent completed 


at Cities Service's East Chicago, Ind., 


to be in operation by late summer. The M. W. Kellogg Company gned, eng 


building the two plants. 


refinery. Both it and the Lake Charles unit are scheduled 


ed and is 





Also included in Cities Service’s current programs are a 26,750-barrel-a-day vacuum flasher 
and a 44,500-barrel-a-day naphtha fractionation unit at Lake Charles and additional delayed 


coking capacity at East Chicago. 


NEW CARIBBEAN REFINERY 
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York. The Government Develop 
Bank of Puerto Rico is a substan 
financing of the 


New 
ment 
tial participant in 
project 


Dow of Canada Awards 


Contract for Expansion 


The Kluwer 
Ld . been 
the engineering 


Corporation of Canada, 
awarded a contract fort 
and construction of an 
ammonia plant expansion for Dow 
Chemical Company of Canada, Ltd. En 
gineering of the plant, located at Sarnia, 
Ontario, Canada, will be handled by 
Fluor’s associate, H. G. Acres & Com 
pany, Ltd. of Niagara Falls, Ontario 
Fluor will begin construction on the 
estimated $3 million project immedi 
ately, with completion scheduled ters 
late this vear 


has 


Salt Lake Chemicals Sets 
Construction of Plant 


Construction of Salt) Lake Chemical 
Company's synthetic ammonia plant at 
Salt Lake City, Utah, is scheduled to 
start in the second quarter of 1954 
Engineers and Henry C. Beck 
Company, both of Dallas, Texas, will 
erect the plant, whic h will he loc ated 
ona lOO-acre site in Pacey oy Center,” 
two niles west of the Salt Lake City 
limits. Detailed engineering = sign ois 
now mm progress 


1 ears 
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Pan American Will Build 
New Petrochemical Plant 


\ new petrochemical plant to produce 
methyl mercaptan will be built by Pan 
American Refining Corporation near its 
Texas City, Texas, refinery. 

The unit will be operated under the 
general supervision of J. D. Reed by 
Pan American’s Chemical division. It 
will have a capacity approaching 5 mil 
lion pounds a 

Rust) Engineering Company, 
burgh, been desiznated as the 
tractor construction of the equip 
ment, Operations are expected to begin 
during the last quarter of 1954 and full 
capacity production is expected by Jan 
uary 1, 1955 
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Spencer Officially Opens 
Vicksburg Ammonia Plant 


con 
has 
been officially opened by Spencer Chem- 


The first ammonia plant to use 
trolled oxidation of natural gas 


ical Company at Vicksburg, Miss. Sim- 
pie design and compact layout of the 
$14 million plant, plus its use of auto- 
matic controls, has reduced the operat 
ing force to a fraction of the size re- 
quired for a conventional plant of simi- 
lar capacity 

The new works, 
of the Mississippi 
country, will also 


situated on the banks 

River in the bayou 
produce nitric acid, 
ammonium nitrate solutions and Spen 
sol (a high nitrogen content solution 
used as a nitrogen im mixing 
fertilizer) 


source of 


Who's Building... 


Tide Water Platformer 
Heads Write-Off List 


The Office of Defense Mobilization 
has vranted Vide Water Associated Oil 
Company rapid tax write-off certificates 
for the multi million dollar unit) the 
company will build at its Avon, Calif. 
refinery. Construction of the 10,000 
barrel-a-day “hydrocarbon plattorming” 
unit ws scheduled to begin right away 

Tide Water was granted rapid write 
offs of 65 percent on $3,417,000 for 
basic refining facilities; 45 percent on 
S$1.822,000 for auxiliary facilities, and 15 
percent on $250,000 for buildings 

Second highest on OM 's latest list 
oot projects approved for rapid tax 
amoritization was the write-off granted 
Carter Oil Company for installation of 
1 J000-barrel-a-day fluid coking unit and 
expansion at its refinery near Billings, 
Mont. Carter's will expand the capacity 
of its fluid catalytic cracking tacilities to 
25,000 barrels a day. Carter was certt 
fied for 65 percent on $3,000,600 and 45 
percent on $700,000 

Other projects 
proval for fast tax write-offs, with com- 
pany, location, facility. involved, total 
cost approved and percentages of that 
cost certified, were 

Standard On} Company (indiana) 
Casper, Wyo. 3750-barrel-a-day fixed 
bed hydroformer for production of high 
octane gasoline components from naph 
tha, $2,400,300: $1,928,900 for basic re 
fining at 65 percent, $471,400 tor ausil 
iary facilities at 45 pereent 

The Pure Oi Company—Heath, Ohio, 
2750-barrel-a-day catalytic reforming 
unit and additional processing and aux 
iliary facilities to produce butane, ret 
ormate gasoline and residual fuel oil at 
its refinery, $1,710,000: $1,239,000 at 65 
percent, $471,800 at 45 percent 

Texas Pacific Coal & Oil Conipany 
Hamlin Texas, natural gasoline plant 
facilities to gather and process 5 Mmet 
of natural vas a day to produce 26,000 
barrels a day of liquefied petroleum gas 
and 10,000 barrels a day of natural pas 
sweeten 35 Mimet ai day of 
residue vas, $815,264: $728,804 at 65 per 
cent, $86,460 at 40 percent 

Salt Lake Refining Compatny—Salt 
Lake Citv, Utah, installation of facilities 
for a catalytic cracking unit to produce 
200 barrels a day of propane, $155,000: 
$82,000 at 65 percent, $73,000 at 40 
percent 


Quaker State Will Build 
Gasoline Processing Units 


Quaker State Oil Refining Corporation 
has awarded construction contracts for 
two new ywasoline processing units at 
Emlenton, Pa, and St. Marys, W. Va 
Both units will utilize a newly-developed 
Platforming process which successfully 
upgrades low-octane vasoline into high- 
octane fuel by using platinum as a 
catalvst 

The new units will he constructed as 
additions to the Quaker State refineries 
at Emlenton and St. Marys by Procon, 
Ine, of Des Plames, TI Each unit will 
have a capacity of 850 barrels a day. A 
third unit, capable of producing 1500 
barrels a day, already is under construce- 
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SAMPLE ANACONDA DUPLEX TUBE with a ferrule attached. 


Tate Sl on ka he ee 


DUPLEX TUBES are made by drawing copper or copper alloy tube either inside or outside of steel tube. 


Special purpose ANACONDA Duplex Tubes 
Can be supplied with ferrules attached 


DUPLEX TUBES ARE MADE FOR MANY USES 
other than heat exchangers. These solved 
an unusual problem for Taylor Forge & 
Pipe Works, Gary, Ind. They needed cop 
per tubes 6 OLD. xs 4° LD. « 24 long to 
carry the 12,000 amps at 12 volts required 
for the IE.D. nickel plating of large steel 
pipe. The copper lke would weigh close 
to 1500 pounds which exceeded the 
weight of commercial size tube billets. 
However, we were able to meet our cus- 
tonne rs requirements CCODOMNIC ally by fur- 
nishing ANACONDA Duplex Copper Tubes 


2M 


rprovay Duplex Tubes are being used 
| more than ever to meet situations 
where corrosive conditions on the in- 
side and outside of a tube are different. 
Other advantages: less maintenance 
and fewer shutdowns; better heat 
transfer; better resistance to treated 
and untreated waters. 


Double-walled ANaconnA Duplex 
Tubes are available in a wide range of 
sizes, gages and alloys. They can be 
supplied with the external tube cut 
back to receive ferrules for rolling into 
the tube sheet—also with ferrules at- 
tached. The nonferrous tube may be 
drawn cither inside or outside the steel 
tube. Duplex Tubes can also be made 


Prerkoneun 


from two different nonferrous alloys. 
Duplex Tubes may well be the an- 
swer to your dual-corrosion problem. 
Write to our Technical Department 
outlining vour requirements. They'll be 
glad to put their experience to work for 
vou. The American Brass Company, 
Waterbury 20, Conn. In Canada: Ana- 
conda American Brass Ltd.. New 
Toronto, Ont atom 


Anea a i a 
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Tubes and Plates for 
Condensers and Heat Exchangers 
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Who's Building. ee 


company’s refinery neat 
and ts scheduled to 


spring 


tion at the 
Bradford, Da., 
stream om the 


Gulf Will Build Two of 
World's Largest Plants 


\ new ethylene plant and a new plat 
forming plant, each the Largest ot its 
hincel one the world, will be erected at thre 
Port Arthur, Texas, retinery ot Gulf Oil 
Corporation, No estimate ol 
the extensive projects Was viven 

The ethylene unit, the second such unit 
ty be built at the refiners, will have a 
3000 Mimet of ethylene vas 
than double the 


wer cont 


costs tot 


capacity of 
per vear. This will more 
retiners’s present production, 
total to nearly 5500 Monet vearly. Con 
tract for its conmstruction has been 
awarded to the Badger Process division 
of Stone & Webster buvineerme Cort 
probation 

Phe polatteorsving 
pacity of 20,000 barrels a day. The 
Corporation, Ltd. has been 
contract to construct the unit 

Construction of both units ts 
te begin this spring and to be 
in the first quarter of D055 


rai the 


unit well lave a ca 
blues 
awarded 


cheduled 
‘ comple ted 


Phillips Petroleum Starts 
Platformer Construction 


started on a new 
Platformer at Phil 
SWeeny, 
Gault 


Construction has 
10,000-barrel-a-day 
lips Petroleum Company's 
refinery, located om the 
area south of Houston 

Construction of adjacent auxthary fa 
cilities for the unit was begun last No 
vember. Procon, Inc., is contractor for 
the construction, which is expected to 
be completed by November 1 ot this 
Veal 

The new unit will produce high 
quality blending stock for premium gas 
oline. Process equipment at the 86,000 
barrel-a-day refinery includes two crude 
distillation units, a thermal cracker, a 
fluid catalytic cracking unit, a was re 
covery plant and ao hvdrothliorie acid 
alkvlation unit 


‘Texas, 
( oast 


Joint Ventures Add Two 
Gas Plants in Venezuela 


Pwo gas plants have been completed 
in Venezuela, Ao gas absorption plant 
at West Guara, a joint venture ot Mene 
Grande Oil Company and Creole Petro 
leum Corporation, has a capacity tos 
treating 40 Mimet of wet natural vas, 
with a total recovery of 7062 ct a day 
of natural gasoline, A compression plant 
at Chimire, a venture of the same com 
panies joing with Soconsy-\Vacuum Onl 
Company, has five 1320-hp. compressors 
with a total remjection 
Minet a day at maxunium 
22000 post 


AIOC, Socony Interested 
In Greek Refinery Project 


Anglo-lranian ll Company 
Vacuum Ohl Company may 
Ie ranted the comeessron te burl the 


capacity of 37.3 
pressure ol 


bathers 
or Sacony 
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Another €4@@Q first 
0.03 Max. Carbon 
Stainless Castings 


ESCO offers you corrosion 
and heat resistant stainless 
castings guaranteed to 
0.03 MAX. CARBON in all 
18-8 and 18-8 MO Analyses 
Now, for the first time you can spe- 
cify 0.03 Max. Carbon stainless 
castings, in many forms, for greater 
corrosion ESCO. offers 
static and centrifugal castings, de- 
signed to meet your needs and your 
analysis, which are guaranteed to 
contain a maximum of only 0.03 per 
cent carbon, 

No Carbide-Dissolving Anneal 
Needed After Welding 

Most castings must be welded to 
component parts during installation. 
The higher the carbon content of a 
casting the more “carbide precipita- 
tion” during welding. Carbide pre- 
cipitation often means severe cor- 
rosion adjacent to welds—unless the 
casting is heat-treated after welding. 
Heat-treating after fabrication is an 
always difficult, sometimes impos- 
sible job. 

ESCO 0.03 max. carbon castings 
can be welded into working position 
and be ready for action immediately 
—without loss of corrosion resist- 
ance. Result: Dependable, corrosion- 
resistant operation. A definite cut in 
operating costs. 

Excellent Welding 
Characteristics 

ESCO 0.03 max. carbon castings may 
be welded as easily as any 18-8 grade 
of stainless — without harmful car- 
bide precipitation. 


resistance. 


-. the toughest 


corrosion problems 


wind up at... 


Manufacturing 
Plants 

2164 N. W. 25th Ave. 
Portiand 10, Oregon 


712 Porter St. 
Danville, Iilinois 


international Division 
and New York Office 
420 Lexington Ave. 
New York City, N. Y, 
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ESCO 0.03 Max. Carbon 
Castings Meet the Huey Test ° 
ESCO 0.03 Max. Carbon Castings 
meet the Huey Test, an accelerated 
corrosion test used as a check on 
quality. Lo this test an 0.03 max. car- 
bon sample is held one hour at the 
sensitizing temperature of 1250 de- 
grees PF. After that, exposure to 65% 
boiling nitric acid for five 48-hour 
periods produces a corrosion rate of 
less than 0.002 inch per month, 
High Quality Guaranteed 
Extremely close quality control, en- 
gineering and metallurgical research 
and testing, plus foundry skill of the 
highest order are necessary to pro- 
duce guaranteed 0.03 max. carbon 
castings. This same metallurgical 
and production control is your as- 
surance of unchanging quality and 
dependability. 
Available Now 
ESCO welcomes your inquiries. 
We are equipped to produce to 
your specifications on one casting or 
an entire installation. If you prefer, 
our high alloy engineers will make 
a complete study of your corrosion 
probiems. Write Electric Steel Foun- 
dry Company, 2164 N. W. 25th 
Avenue, Portland 10, Oregon. 


. 


4 A toy iV 
Other Offices and Warehouses 

Los Angeles, Medford, Eugene, Ore 
San Francisco, Calif Sait Lake City, Utah 
Seattle, Spokane, Wash Honolulu, Hawaii 
Centralia, Pa; in Canada, Vancouver, 


Houston, Texas British Columbia and 
Toronto, Ontario 


co. 





Who's Building. ee 


S12 rvssdbicn proposed by the 
Gareek povernment Actually, the 
ernment has not decided to whom the 
concession will be granted only 
recently opened biels called tor last vear 


rehuery 


weary 
bias itiye 


frome Anylo-lranian 
have reported that their 
seriously considering the 
neither of 


But) spokesmen 
and SoCcony 
companies are 
project. Lhe two companies, 
orwital budders 


Which was anrony the 


are saul to be comsideriny sub 


common bids 
The Careck 

tor mestallation of a refinery with a ca 

pacity of 25,000 barrels a day 


ypovermuent’s project calls 


about 


Sinclair Plans Addition 
Of Para-Xylene Plant 


Plans for broadening its petrochen 
ical activities to include marketing para 
xylene have been announced by Sinclair 
Chemicals, Ine., a subsidiary of Sinclair 
Oi Corporation. As part of a program 
to expand petrochemical production at 
Sinclair Refining Company's Marcus 
Hook, Va. refinery, a special unit will 
be built to recover para xvlene from a 
new catalytic reformer already under 
construction there 

Initial operation of a para-xvlene unit, 
to have a capacity of 10 million pounds 
a year, is scheduled for first quarter of 
1955. Sinclair has contracted to supply 
the synthetic tiber raw material to The 
Hercules Powder Company 


Refining depends on basic chemicals - - - 


For basic chemicals, depend on 


STAUFFER 


Stauffer has been supplying heavy chemicals 


since 1885 and is a primary source for the constantly 


expanding Petroleum Industry. Sulphuric acid, muriatic 
acid, sulphur, and other diverse chemicals required by 


the petroleum refiner are also always immediately 


available. 


Stauffer’s 43 plants and research centers, stra- 


tegically located in or near petroleum and industrial 


centers, are geared to provide uninterrupted research, 


manufacturing facilities, and technical field specialists. 


Stauffer supplies more than chemicals. 


STAUFFER CHEMICAL Co. 


380 Madison Ave., New York 17, New York * 221 North LaSalle St., Chicago 1, 
ilinois * 824 Wilshire Bivd., Los Angeles 14, California * 326 South Main St., 
Akron 8, Ohio * 636 California St., San Francisco 8, California * P.O. Box 7222, 
Houston 8, Texas * Apopka, Florida * North Portland, Oregon * Weslaco, Texas 
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CONTACT STAUFFER’'S NEAREST OFFICE TODAY 
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Oil Group Sets Start of 
Work on Wyoming Plants 


Construction ts scheduled to get under 
way the middle of next month on a 
jointly owned dehydrating and sweeten- 
ing plant at Manderson, Wyo., which 
will process Manderson field sour gas 
(Perro.eum REFINER, January, 1954, 
paue 200) 

Socony-Vacuum Oil Company, Ine, 
will operate the gas plant at Manderson, 
which it will own jointly with Guh 
OU Corporation, Stanolind Oil & Gas 
Company, The Standard Oil Company 
(Qhie), Roy Booth Shannon Oil Com 
pany, G. & N. Oi) Company and Mul 
Creek Oil Company. 
hydrouven-sulfide 
stream from the gas plant will go to 
a sulfur-recovery plant to be built by 
Jefferson Lake Sulphur Company 
Manderson, Ralph M. Parsons 
pany, Los Angeles, will 
plants 

Completion of 
plants is scheduled for 


\ concentrated 


heal 
Com 


erect beth 


construction of both 
] this autumn 


Braun Gets Contract for 
Engineering Brea Plant 


Cc. F 
awarded the 


Braun & Company has been 
engincermy contract) tor 
planning a new nitric acid and ammoninun 
nitrate plant at Brea, Calif. To 
about $2.5 million, the proposed plant 
will be located adjacent to the $13 mul 
lion ammonia plant now under con 
struction at Brea for Ammoniaco Con 
poration. The ammonia plant, which is 
leased and will be operated by Brea 
Chemicals, Inc., subsidiary of Union Onl 
Company of California, is scheduled tor 
completion early in April 


cost 


Corpus Christi Refining 
Boosts Plant Capacity 


An expansion procrani whieh 
the crude capacity of its Corpus Clirists 
Pexas, refinery to SOOO barrels a day 
has been completed bey Corpus Christi 
Refining Company. The project included 
mstallation ot a O500-barrel-a-day top 
ping unit 2000- barrel a-day vac 
tue unt Betler Work 
Pexas bnemeerme & Construction 
cobstruct me policese 


’ ! 
ratsea 


Service = € company 


ane 
Company handled the 
oot thre 


Esso Standard Building 
New Fluid Hydroformer 


Construction of a $12 mutlion 
hvadrotormer refining unit at 
Standard Ohl Company's Baton Rouve, 
La. refinery was to have wotten under 
wav carly this month. The new unit, 
expected to be completed in. November, 
will convert up te 25,000 barrels a day 
petroleum tractions mte 
CoOMpotTents 


projyect 


Bel aaael 


besser 


ot low octane 


hich octane cascoline 
C. FO Braun & Company has 
awarded the contract for comstructims 


fluid bvdrotorming unit 


bee it 


the new 


Three Plants Employing 
ADC Process Start Up 


Development Corporation, 


announced the 


Vieni an 


New York, 


has recent 
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Kolbenkompressoren 
Suir. alle Driicke und Gases i 
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start-up of operations of three plants 
employing the ADC process for the 
electrolytic regeneration of spent alka- 
line solutions. They are: Sun Oil Com- 
pany, Ltd. Sarnia, Ontario, Canada; 
Leonard Refineries, Inc., Alma. Mich.; 
and Raffineries Francaises de Petrole, 
Donges, France 














Construction Capsules 


Andrew M. Howsley, Houston, has an- 
nounced start of construction on a re 
cycling plant designed = to process 5 
Mmef of gas daily from the south end 
of Glen Cove field in Coleman County, 
Texas. Expected to begin operation this 
month, the plant will extract) natural 
gasoline, butane and propane 
* 

Williston Basin Refining Company will 
probably complete its new 1500-barrel 
a-day refinery at Williston, N. DD. in 
March or April instead of in January 
as originally anticipated. Reason: delay 
nm getting technical equipment. Koch 
Engineering Company is building the 
refinery 
























* 
Mid-Continent Petroleum Corporation 
has set July 1 as the start-up date of 
the new 7500-barrel-a-day catalytic re 
former at its West Tulsa, Okla., refin- 
ery. The $2.5 million unit, licensed by 
The Atlantic Refining Company, was 





Zoo CORROSIVE Crnalitoms 















designed by The M. W. Kellogg Com ° . : : 

pany. Expansion of connate tp 1700 Equip Your tics, chlorine, etc. Kel-F is a 
barrel-a-day alkylation unit te 2200 bar TY trade name for a thermo-plastic 
rels a day is scheduled to start this SAFE HEADS film of trifluorochlorethylene, 
summer with completion set for late in With BS&B which is also known by the trade 
the fall m é ee 7 8 we name of Trithene. Discs may be 


, specified with the Kel-F lining 
Great Northern Oil Company has pum on either or both sides, as your 


chased a site tor its planned $26 million : Rupture Discs! conditions may require 


refinery about half-way between Hast 







ings and St. Paul, Minn. The new com Whenever BS&B Safety Heads The use of Kel-F linings in com- 
pany sn 950 acres = land along thre are installed in a location where bination with metals of known 
ississipp! River and the Chicago Great EES corrosive conditions exist, an un- mechanical and metallurgical 





Western Railway for the 20,000-barrel 
a-day refinery. Construction of the plant 
is expected to start in the early spring 
of this year, with completion scheduled 
in late 1955, Lummus Company has been 
awarded the contract for preliminary 
engineering on the project. Construction 
bids on the refinery may be called this 
month, 





protected metal rupture dise may qualities such as Inconel, Monel, 
be vulnerable to corrosive attack stainless steel, nickel and Hastel- 
from either the product or the at- loy B means positive, trouble- 
mospheric side—or both. free protection in highly corro- 
The recommended disc to use ive applications heretofore im- 
under these circumstances is the Possible. , " 
BS&B Kel-F lined rupture disc, Thus, through “know-how” at- 
which has for more than 3 years tained by years of experience in 
proven its resistance to corrosive this highly technical field, BS&B 
attack from strong acids, caus- has again provided the Process 
Industries with a better safety 
device for the protection of closed 


ts B85: 3 pressure systems! 


For full information on the BS&B Kel-F lined 
eto j ‘am fr rupture disc and its application to your 
Lies CLYy ff C4AAKG specific problem, consuit your BS&B Office 
, or Representative ...or write to us direct. 


THE “CIRCUIT-BREAKER” OF 
Any Pressured System 
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Wainwright Producers & Refiners, Ltd., ee - 
will increase the capacity of its Kdmon pert ges ee 
ton, Alberta, Canada, refinery from 700 E : 
to 3000 barrels a day. Refinery Engi 
necring Company, Tulsa, prepared the 
plans tor the extension 
. 

United Refining Company, Warren, la., 
is successfully operating the first com 
mercial Unifining unit to be used in the 
petroleum industry. Blaw-Knox Com 
pany designed the unit and was respon- 
sible for its imstallation, 

Conselho Nacional de Petroleo, Irazil's 
governmental oil agency, will probably 
complete its 45,000-barrel-a-day refinery 
at Cubatao, Sao Paulo, Brazil, next Au 
gust. The $60 million refinery is being 
constructed by Arthur G. McKee & 


Company 




































Canadian Industries, Ltd., plans to in 





A Milton Roy Proportional Feed 
CONTROLLED . 


to fuel olf. A differential pressure 

VOLUNE PUMPS tronsmitier sends an air signal, to 

the controlier, in proportion to oil 

res flow rate. The controller emits elec- 

trical impulses in proportion to flow, 

‘ . Changes in addi- 

a meh’, plone) ha-ie) a etiocs ch tele 
the system is in operation. 


INSTRUMENTS 
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The heart of the system ... a Milton 
Roy “cihOVaemte" ver MILTON ROY CONTROLLED VOLUME PUMP 
ume Pump, Model AC. This meter- ; 
ing instrument, ao simplified design 

of larger “aiROYmetric” units, hos 


© Gaiee expedy pangs See HERE’S HOW THEY SOLVE ANOTHER 
.04 to 37 gations per hour against 


pressures to 6000 pounds per LOW-CAPACITY FLOW CONTROL PROBLEM 


squore inch. Capacity can be voried 

from 0% to 100% during operation. Controlled Volume Pumps are the simple and economical 
solution to many flow control problems. These include: meter- 
ing and pumping of small quantities of chemicals and slurries 
... accurate ratioing of two or more chemical streams... 
precise automatic control of process variables, such as pH. In 
these applications Controlled Volume Pumps are final con- 
trol elements. 

Typical refinery applications include sampling and desalting 
of crude oil, metering additives to gasoline for octane appre- 
ciation, and automatic pH control of cooling tower water. 

Solve your low-capacity flow control problems. Sizing of 
equipment, proper instrumentation, panelboard design and 
construction, and all other engineering details are part of the 
complete engineering service available to you from Milton Roy, 
at no extra cost. 





Bulletin 1053, “Air-Powered Controlled Engineering representatives in the 
Volume Pumps,” ond Technical Poper 62, | 2 United States, Canada, Mexico, Europe, 
“Controtied Volume Pumps in the Petroleum La : ge Asia, South Americaand Africa. 

industry” give you complete information. ze 5 

Send for your free copies. ‘a 


COMPANY 


Manafattiing apices 1315 E. MERMAID LANE > PHILA, 18, PA. 


CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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NOTES ON 


PHTHALIC 
ANHYDRIDE 


Of interest to chemical processors 
in general, and particularly in 
the United States where the 
irregularity of supply of naph- 
thalene has hampered the pro- 
duction of phthalic anhydride, is 
the development of a new feed- 
preparation step in Kellogg's 
laboratories which permits the 
use of low-grade, sulfur-contain- 
ing naphthalene in the Fluid 
phthalic anhydride process. 


This step in effect increases the 
supply of feed available for the 
Fluid process with its recognized 
advantages over conventional 
methods: higher yields... lower 
initial cost... easter handling of 
catalyst . . . longer catalyst life . .. 
increased safety through better 
control of heat. 


Meanwhile several design im- 


provements are incorporated in 
new Fluid phthalic plants de 
signed and now being erected by 
Kellogg. When these units are 
produce 


completed they will 
about 50 million pounds of 


phthalic annually. 


While the basie chemistry involved 
in the oxidation of naphthalene in 
the presence of a catalyst ix well 
known to chemical manufacturers, 
new developments in the process 
for this chemical have not been 


extensively publicized. 


One of these is an improved con- 
densing system which may be 
included under certain circum- 
stances. This not only reduces 
capital investment but also im- 
proves actual operating condi- 
tions. It precludes, for example, 
the need for operators to come in 
direct contact with the phthalic 
or its fumes. 


PUBLISHED BY CHEMICAL PROCESS DIVISION, THE M.W. KELLOGG COMPANY 
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Montecatini Process Produces Higher 
Quality Urea at Lower Investment 


The new low-cost: method of pro- 
ducing synthetic urea of excep 
tional purity developed by Monte 
catini—well-known Htalian firm— 














Ammonia weigh tanks 

is shown in the flowsheet above, 
while accompanying photos show 
some of the actual equipment. Kel 
logy is the exclusive licensor of the 
process, a method which reflects 
more than 30 vears of experience 
in nitrogen chemistry. 

One of the most important fea 
tures of the Montecatini process 
is Virtual elimination of corrosion 
problems generally associated with 
urea synthesis. This is accom- 
plished not only through careful 
selection of materials but also 
through maintaining a high concen- 
tration of ammonia which tends to 
curb corrosion. Furthermore, rela 
tively mild conditions are employed 
in the reaction zone in Comparison 
with other urea processes, thus 
further limiting corrosion. 


Asa result of these factors, con 
siderable costly alloy equipment is 
eliminated from many parts of the 
plant and maintenance expense is 
held at a minimum. 

In addition to these 
affecting the costs of plant and 
operation it is also of interest that 
the process produces resin-grade 
urea without the additional ex- 
pense of special purification steps. 
An aqueous solution of 5°; urea 
from a Montecatini plant is clear 
and colorless, a difficult’ specifies 
tion to meet and one whieh is par 
ticularly important for plastics 
manufacture. A low biuret content 
of less than O.Ob wt.C7 is) also 
obtaimed. 

From the standpoint of using the 
urex as a feed supplement, it) is 
tho of importance that no lead 
lined equipment is employed in the 
process, eliminating the possibility 
of lead toxicity. 


factors 


Rotary dryers 
SEE REVERSE SIDE 
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Unique Ammonia 
Plant Completed 
On West Coast 


A unique anhydrous ammonia 
plant, employing a special high- 
pressure gas reforming step, is now 
on stream on the West Coast. It 
will produce well) over 300,000 
pounds of product daily from a 
natural gas feed stock. 

The unusual reforming step ts 
the result of studies conducted in 
a Kellogg semi-commercial plant 
which showed that important eco- 
nomic savings could be made in 
the process. All that was required 
was to take full advantage of the 
relatively high pressure at which 
natural gas is available. 

Based on this research, Kellogy 
engineered the reforming: sections 
of this new plant to conserve the 
potential energy of the natural gas 
feed. This contrasts with usual 
practices that produce low-pressure 
synthesis gas. Although the syn- 
thesis gas must be still further 
compressed before it is charged to 
the ammonia converters the new 
high-pressure reformer conserves 
about 25 to 35°) in compressor 
horsepower. 

The section operates at about 
100 psi and the over-all effect of 
the new design is economy in oper- 
ation without loss of reaction effi- 
ciency. Further information on the 
Kellogg ammonia process is con- 
tained in a new booklet: which is 
available on request from Kellogg's 
Chemical Process Division. 


NEW BOOKLET 
ON ETHYLENE 


A new booklet on the production 
of ethylene from a variety of 
feed stocks has just been issued 
by Kellogg. It provides data on 
the use of Kellogg's unique steam 
pyrolysis process in cracking re 
duced crude, gas oil, naphtha, 
propane and ethane. For a copy 
write THE CHEMICAL PROCESS 
Division, the M. W. Kellogg 
Company, 225 Broadway, New 
York City 7 


CONTINUED FROM PRECEDING PAGE 


Work Progresses on Sasol Plant 


Shown here are two major sections of the multi-million-dollar synthesis project now 
under construction by Kellogg in South Africa. While the primary purpose of the plant 
is to synthesize gasoline and other oil products from coal, it will also produce large 
volumes of valuable chemicals which will be purified in Rellogg-designed equipment 
Photo above shows fractionation equipment for both oil products and chemicals 

Shown in its early construction stages (below) is the most important unit in the 
process sequence. This is the Kellogg Synthol unit which will catalytically convert 
svathesis gas to liquid hydrocarbon and chemical products 





Typical Current Kellogg 
Chemical Plant Contracts 


in the fields of — CHEMICAL 
Ethylene PROCESS 


Polyethylene 


Phenol-from-Cumene DIVISION 


Anhydrous Ammonia 


Methanol ‘M. W. KELLOGG 


Phthalic Anhydride 
Iso-octy!l Alcohol 
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Liquid Fuel and Chemicals 
Synthesis from Coal 


Glyceride Purification 
Nitric Acid 
Ammonium Nitrate PULLMAN 


Ammonium Sulfate 
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New Stauffer Operation Has Expansion Room— 

Stauffer Chemical Company's new $3.5 million plant at Louisville, Ky., built for the production 
of perchlorethylene, carbon tetrachloride and hydrogen chloride in tank car quantities, has 
started operations. Stauffer owns an adjoining 90 acres of land for expansion of the plant, 
which is expected within two years. H. L. McLean, formerly manager of Stauffer's Niagara Falls, 


N. Y., plant is manager of the new facilities. 


crease its polyethylene capacity at Ed 
monton, Alberta, Canada. To cost an 
estimated $1 million, the expansion re- 
portedly will bring production up to 16 
million pounds per year. 


Turkey is making strides in developing 
its chemical industry. A superphosphate 
plant has already been completed and 
a nitrogen plant at Kutahya has been 
scheduled for construction in the near 
future. Also contemplated: a sulfuric 
acid industry at Murygal, including nitric 
acid facilities to turn out 6000 tons oft 
nitric acid annually 


Warren Petroleum Corporation his 
awarded the contract tor its new petro 
chemical plant to be built near Conroe, 
Texas, to O. LL. Olsen Company 

Houston. Work on the estimated 

million facility will begin immediately, 
with completion scheduled for July 1, 
1954. The plant is designed for an an- 
nual producton of approximately 2.5 
million pounds of pentaerythritol, 4 mil- 
lion pounds of methyl alcohol and 2 
million pounds of acetaldehyde by an 
improved oxidation developed 
in the corporation’s research laboratory 


process 


The Texas Company will put its gaso 
line plant for Honor Rancho field, 35 
miles northwest of Los Angeles, in op 
eration about the first of next month 
The plant, with a daily capacity of 80 
Mmet, is being constructed by Offeco 
Construction Company, Long Beach, 
Calif 


North Star Oil, Ltd., will start construc- 
tion on its oil refinery at St. Boniface, 
Maintoba, Canada, this spring. The 
plant, scheduled for completion by July, 
1955, will cost $4 million. It will have 
a capacity of 8000 barrels a day and 
facilities to expand to 10,000. Included 
in the new refinery will be a polymeri 
Zation unit 


Chillocothe Chemical Manufacturing 
Company will build a $17 million an- 
hydrous ammonia plant near Chillicothe, 
Texas, using natural gas as a raw 
material 


Hercules Powder Company will build 
a $4 million plant to produce dimethyl 
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Calstate Will Build 
$300,000 Hyperformer 


Construction will start on a 
hyperformer unit which Calstate Refin- 
ing Company will build at its Signal 
Hill, Calif., refinery under a new proc- 
ess licensed from Union Oil Company 
of California 

Total cost of the project, which ts ex 
pected to be completed by midyear, will 
involve some $300,000, Calstate is han 
dling construction and = installation of 
the new unit itsell 

The hyperformer will 
ing bed of cobalt molybdate catalyst 
with continuous regeneration, effecting 
simultaneous desulfurization and octane 
mprovement 


Finland Shopping for 
Investors for Refinery 


With a reserve in its budget of about 
$7.5 million for erection of an oil re 
finery, the Finnish government is out 
shopping for investors for such a proj 
ect. For some time the country has been 
negotiating with France to secure addi 
tional credits for a refinery but without 
results. Now the Finnish government 
has started talks with Holland 


soon 


utilize a mov 


terephthalate at Burlington, N. J., 
of its synthetic resin facilities, 


The Ceylon government would like to 
have an oil refinery built in its country 
and plans to take the matter up with 
business firms in the U. S. and the 
United Kingdom. A_ representative re- 
portedly will tour the U.S. and Europe 
shortly for this purpose 


Sinclair Chemicals Company, a subsid 
iary of Sinclair Oil Corporation, plans 
to build a unit at Sinclair’s Marcus Hook, 
Pa. refinery to recover para-xylene from 
a new catalytic reformer already under 
construction there. The unit will have an 
annual capacity of 10> million pounds 
and is scheduled for operation the first 
quarter of 1955 


Osceola Refining Company hits purchased 
all facilities of Producers Refining, Ine 
which include topping and asphalt units 


Who's Building... 


Ucan Starts Building 
Coking Unit at Duncan 


Ucan Products Company, 50 percent 
owned by Sunray Oil Corporation, has 
begun construction of a new delayed 
coking unit at Sunray Village, Duncan, 
Okla, in) conjunction with  Sunray’s 
catalytic cracking refinery 

The plant, scheduled for 
in the tall, will be operated by 
personnel 

In addition to the raw petroleum coke, 
the plant will produce fuel gas, propane 
propylene, butane-butylene, debutanized 
gasoline, and gas oil for catalytic charg 
ing stock. The coker gasoline and the 
gas oil stock will be charged back into 
Sunray's catalytic cracking unit to pro 
duce up to 7000 barrels a day of com 
mercial fuel products. 


completion 
Sunray 


Koppers Plans New Plant 


Plans of Koppers Company, Ine., to 
expand its Chemical division to include 
production of polyethylene are moving 
forward, with engimeering work for a 
plant already under way 

The company is considering several 
plant sites, imeluding Port) Arthur, 
Texas, where it already has a plant for 
production of chemicals. Construction 
of the polyethylene plant will be unde 
the supervision of Koppers’ benginecr 
ing and Construction division, Actual 
construction is expected to start this 
spring, with operation starting in °55, 


KOPR-KOTE 


THREAD LUBRICANT and SEAL 


= 


HEAT RESISTANT 


Avoid leaks in casing and tub- 
ing with Jet-Luse’s high tem- 
perature Kopr-Kore. Contains 
fine ground metallie copper. 
Hundreds of wells cased and 
tubed without a “leaker” Batch 
controlled. Fully guaranteed. 
Order through your supply store 
or send for complete details 


INC. 


7362 W BEVERLY BLVD .LOS ANGELES 36 
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ANNOUNCING 


THE APPOINTMENT OF 
CHARLES A. KOONS & COMPANY 


AS GENERAL AGENTS... 


DALMINE S.p.A. 


Manufacturers of 


Seamless Steel Products 


DALMINE, S. P. A. 
MILANO, ITALY 


Offering a complete range of seamless steel pipe up to 34 inches 
O.D. in carbon and alloy grades. Made in accordance with A.S.T.M. 
specifications. Can perform all supplemental tests under A.S.T.M. 
specifications. 

To serve the oil and gas and refinery industries, Dalmine S.p.A. 
of Milan, Italy—an A.P.I. Licensee—now offers through Charles A. 
Koons & Co. a complete line of casing, tubing, drill pipe and line pipe 
as well as cold-drawn seamless tubing made in accordance with 
A.S.T.M. specifications. 


Stocks will be maintained on the Gulf Coast and Pacific Coast. 


CHARLES A. Koons & COMPANY 


620 rr tert & AVEN U E 


ROCKEFELLER CENTER 


NEW YORK 2O, N. Y. 
PLaza 7-4700 
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What's Happening in the Industry . . . 





IRAA Sees Problems in 
Iranian Oil Settlement 


Much concern is being shown by the 
Independent Refiners Association of 
America over the negotiations which 
may lead to a settlement of the Iranian 
oil question. 

In a letter to Secretary of State Dulles, 
the association, through its counsel, 
Meyers & Latzell, pointed out that the 
settlement is going on when a solution 
to the more immediate problem of large 
U. S. imports of petroleum, or petro 
leum products, has not been adopted. 
The letter also maintained that the pro- 
posed solution of the Iranian problem 
would limit opportunity of foreign oil 
to only a selected few large organiza- 
thots 

For solution of the 
the letter suggested the 
last year by IRAA, 

Fhe letter also proposed a plan for 
meeting the problems which might arise 
out of the proposed solution to the 
Iranian question. It called upon the 
State Department to insist upon an 
open door policy—within limitations of 
mports which would not be detri 
mental to domestic industry. Under this 
plan, according to the letter, al) Ameri- 
can companies could participate in avail 
able supplies on an equitable basis. 


import) problem, 
plan proposed 


German Industries Fair 
Set to Start Next Month 


The Light Industries and the Heavy 
Industries of Germany will hold their 
annual combined German Industries Fair 
at Hannover, Germany, from April 24 
through May 4, 1954 

Exhibits will include: mechanical en- 
gineering displays on pumps and com- 
pressors, vaives and fittings, welding 
equipment, prime movers, gears and 
drives, hoists and conveyors, mechanical 
Klectrical displays will) include 
motors, generators, con 


tools 
equipment on 
and condense rs 

On an area of about one acre the Fair 
will feature its extensive “Hoisting and 
Conveying” exhibit. A special display of 
tunctionally designed industrial products 
will be a pertnanent teature of the Fair 

Special flight) services to Hannover 
will be maintained by most of the inter 
national airlines for the duration 


verters 


fair’s 


Blaw-Knox Division Wins 
National Safety Award 


Blaw-Knox Company's Chemical 
Plants division has won first place im 
the Natronal Accident Prevention Con 
test of the Associated General Contrac 
America for 1953. This award 
recognizes the best safety record in 
Group) A, which includes contractors 
domg more than 500,000 man hours an 
nually, During 1953 the Chemical Plants 
division did more than 15 million man 
ours of construction work 


tors of 
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Keith Brown 


Brown and Keith to Head 
Caltex Refining Division 


Russell M. Brown has been appointed 
veneral manager and J. R. Keith assist- 
ant general manager of the Refining di- 
vision of California Texas Oil Company, 
L.td 

Preceding the appointment, Brown 
spent 16 years of service in the Middle 
ast, his last overseas position being 
that of general manager and vice pres- 
ident of The Bahrain Petroleum Com- 
pany, Ltd., at its large refinery at Bah- 
rain in the Persian Gulf. 

Keith joined The Texas Company in 
1929 and was transferred to Caltex in 
1937. In his new position he will head 
quarter in New York 


Allen 


Sinclair Refining Makes 
Executive Staff Changes 


In major organizational changes in 
the executive staff of Sinclair Refining 
Company, James KF. Dyer, vice presi 
dent and director of marketing, has 
been elected president, succeeding VP 
(. Spencer, who will continue as «presi 
dent of Sinclair Oil Corporation, the 
parent company, C. J. Allen, vice pres- 
lent, has been elected executive vice 
president of Sinclair Refining, sticceed 
ing M. LL. Gosney, who will continue 
moa similar pest with the parent firm 

Other promotions include the election 
of S. H. MeManus, assistant comptrol 
ler of Sinclair Oil, to comptroller, Sin 
clair Refining; election of Kk. H. Mutz, 
assistant treasurer, Sinclair Refining, to 
treasurer, and promotion of T. A. Me 
Kearney to succeed Mutz as assistant 
treasurer, Sinclair Refining 


Refining Division Names 
Nine Committees for 1954 


Nine committees for the Division of 
Refining of the American Petroleum 
Institute have been announced for 1954 
by John W. Newton, vice president ot 
the division. The committees with chair 
men are: Program, C. M. Ridgway, The 
Pure Oil Company; Advisory, k.. B. Me- 
Connell, the Standard Oil Company 
(Ohio); Analytical Research, ©. 
Headington, The Atlantic Refining Com- 
pany; Automotive Research, C. E. Davis, 
Shell Oil Company; Disposal of Refin- 
ery Wastes, J. H. Easthagen, California 
Research Corporation; Petroleum Prod- 
ucts, R. C. Alden, Phillips Petroleum 
Company; Refinery Equipment, R. H 
Venn, Humble Oil & Refining Com- 
pany; Training, D. S. Turner, Standard 
of Ohio; and Smoke and Fumes, W. L. 
Stewart, Jr, Union Oil Company of 
California. 

Seven committees of the Smoke and 
Fumes Committee were also announced, 
They are, with chairmen: Technical Ad- 
visory, H. G. Vesper, California Re- 
search; Project Advisory No. 1, R. M. 
Shepardson, Esso laboratories, Stand- 
ard Oi) Development Company; Project 
Advisory No. 2, B. A. Fries, California 
Research; Project Advisory No. 4 and 
5, Harry Levin, The Texas Company; 
Project Advisory No. 6, W. J. Coppoc, 
Texaco; Project Advisory No, 7, K. M. 
Watson, Pure Oil; Project Advisory No. 
&, Roy N. Giles, Standard Oil Company 
(Indiana). 


Industry Workers Move 
Toward Union Merger 


Delegates from 31 oil units represent- 
ing 212,400 industry workers met in 
Philadelphia last month and agreed in 
principle on an organization to be known 
as the International Oil and Chemical 
Workers Union 

‘The 149 delegates approved a consti- 
tution which is to be ratified at a con 
vention in August. It was considered 
significant that the chairman of = the 
convention committee is ©) A. (Jack) 
Knight, president of the Oil) Workers 
International Union, largest oil union in 
the U.S. who headed a delegation of 
$6 OWLU members at the Philadelphia 
convention 

Tf the 
actuality 


proposed union becomes an 
it would embrace not only all 
petroleum workers, but also chemical 
workers, vas) pipe line operators, coke 
makers and atomic energy plant person- 
nel. Fringe workers, like those in ferti- 
lizers, vegetable shortening, carbon 
black, and wet milling of grain for corn 
products could be expected to enter the 
union fold in greater numbers than in 
the past because of the new union's 
treater power 

If plans for the organization are real- 
ized, it would control workers in plants 
with 58 percent of the present U. S. ree 
fining capacity. (When the oil workers’ 
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BARCO 


SWING JOINTS 


FOR LOADING AND 
UNLOADING LINES 


ARCO’S new, attractively priced, all- 

steel ball bearing Swing Joints are 
designed specifically for refinery service on 
loading or unloading lines handling gas- 
oline, oil, lube oil, LP gas, petro-chemicals, 
and other fluids. 


MANY STYLES—The Barco line is complete 
with single swing, double swing, and counter- 
balance styles to meet every need! Sizes 2”, 
2%", 3°, 4". 

BALL BEARING AND O-RING EQUIPPED—In 
Barco Swing Joints, the ball bearings do not 
fall out when joints are taken apart! Long 
bearing provides adequate pipe support. 
Special O-ring seal eliminates frequent gasket 
replacement and insures leakproof service over 
wide temperature range, — 40° F. to +225° F, 


SIMPLE CONSTRUCTION — Joints can be dis- 
assembled for inspection without disconnect- 
ing piping. O-rings are easily renewable in 


the field. 
ENGINEERING RECOMMENDATION — Barco 


will be glad to give you detailed recommenda- 
tions on joints to use and suggested arrange- 
ments for complete loading and unloading 
assemblies. 


Send for «@ copy of new 
Catalog No. 400 contsining 
complete infermatien on 
Berce Swing Joints. BARCO 
MANUFACTURING CO., 542D 
Hough S&t., Berrington, til. 


(A Chicage Suburb) 





BARCO—The Only Truly Complete Line of 
Flexible Ball, Swivel, Swing, and Revolving Joints 
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| unions coalesced into the biggest group 


in history during the 1952 strike, thei 


| membership was able to affect 35 per- 


cent of the then existing refining ca 
pacity.) 

Principal obstacles to organization of 
the LOCWU are expected to be: 

1. Powerful groups of independents 
which consistently rebuffed overtures of 
the CIO group Knight heads, and which 
refused representation at the Philadel 
phia meeting. These unions could make 


| difficult the new union's task of winning 


out in collective bargaining elections be- 
fore the National Labor Relations Board. 

2. Oil companies which have refused 
to bargain on a nationwide basis, a long- 
time objective of OWIU and a prime 
goal of the proposed union. (In all its 
years of struggle, Kmght’s union has 
only been able to get one major com- 
pany’s agreement to nationwide bar 
gaming 


Winter and Campbell Made 


Vice Presidents at B-A 


Appointments of D. J. Winter and 1D). L 
Campbell as vice presidents of British 
American Oil Com- 
pany, Ltd., have been wey 
announced, Winter be- : 
comes vice president 
marketing, and Camp- 
bell vice president— 
manufacturing, 

Winter joined B-A’s 
Manitoba division in 
1935. Campbell joined 
British American at 
its Moose Jaw refin- 
ery in 1934. He was 
manager of the Cal- 
vary refinery before 
being »yromoted to 
pe of refineries Campbell 
in 1948. For the past three years he has 
been manager of manufacturing 


Indiana Standard Adds 
Kuhl and Gremp at Chicago 


Arthur Kuhl and Ray Gremp, Jr., 
have joined the Public Relations de- 
partment of Standard Oil Company 
(Indiana) in Chicago. 

Kuhl, former public information offi 
cer of the Petroleum Administration for 
Defense, has become writer-specialist in 
the department. Gremp, who was pub- 
lic relations representative for Standard 
Oil's St. Louis sales division, is Stand- 
ard’s new assistant in public relations 


Nutter Opens Offices in 
Amarillo as Consultant 


I. Earl Nutter, until recently associ- 
ated with Panama Corporation, has es 
tablished offices in the James S. Kone 
Company Building, Amarillo, Texas, to 
engage in independent process consult- 
ant work for petroleum refineries and 
natural gasoline plants. He will operate 
under the name of Nutter Engineering 
Company and will continue his design 
and sale of bubble trays for use in 
distillation and related equipment in 
these industries. 
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C. F. Braun, Noted Builder 
Of Refineries, Dies at 69 


Carl Franklin Braun, engineer and in 
anes alist, founder and president of one 
of the nation’s larg- 
est companies build- 
inv refineries and 
en ical plants, died 
last month at Pasa- 
dena, Calif., follow- 
ing a heart attack 

He was 69 
Braun headed C 
F. Braun & Com- 
pany, which was es- 
tablished in San 
Francisco in 1909 
a and moved to Al- 
hambra, Calif. in 
1922. It has designed 
Braun and constructed 
chemical plants valued at $300 million 
In addition to heading an organiza 
tion of 5000 people, he was a trustee 
of the California Institute of Technol 
oxy, a director of the Friends Library, 
a trustee of Claremont Men’s Colleve 
and a consulting professor of the Grad- 
Business of Stanford 


uate School of 


University 


Rearick Joins Nofsinger 
As Manager of Engineering 


The C. W. Nofsinger Company, En- 
gineers and Contractors, Kansas City, 
Mo., has appoimted 
John S. Rearick 
manager of engi 
ing 

Previously Rearick 
was with The M.W 
Kellogg Company 
for over 16 vears as 
associate director of 
research, develop 
ment engineer and 
division engineer. At 
Kellogg he was in 
charge of pilot plant 
design, construction 
; and operating during 

Rearick the development of 
Fluid Catalytic Cracking, Hydroform- 
ing and various other petroleum and 
chemical processes. He is a member of 
a number of technical includ 
ing AIChE and ACS 


soctreties, 


Shell Chemical Appoints 
Caddy Manager at Norco 


F. EF. Caddy, Shell Chemical Corpo 
ration plant manager at Martinez, Calif., 
manager of the company’s 
new plant at Noreo, La. ¢ Plon 
teaux, of the company’s Manufacturing 
Operations department at the head of 
fice in New York, will be assistant 
superintendent 

The Norco plant, now being con- 
structed by Fluor Corporation, will pro- 
duce allyl chloride and chlorohydrins 

Caddy joined Shell in 1931 at Pitts 
burg, Calif. He was appointed plant su- 
perintendent at Houston in 1948 and 
became plant manager at Martinez im 
1951 

Plonteaux started his Shell career at 
Pittsburg in 1940 and has advanced 
through positions of increasing respon- 
sibility. 
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General Petroleum Moves 
Milam to Ferndale Plant 


Mark H. Milam has been appointed 
manager of industrial relations for the 
General Petroleum Corporation refinery 
at Ferndale, Wash 
IP. Hamilton has been appointed 
superintendent of the Manutac 
turing department, the formerly 
held by Milam 

Milam has 24 years of service with 
General Petroleum. Until 1947, when he 
became saicty superimtendent, he was 
in gasoline plant and refinery opera- 
tions. Hanulton has been tire and safety 
supervisor of General Petroleum’s Tor- 
rance, Calit., refinery since 1950 and has 
been in tire protection work since 1946 
He jomed General Petroleum im 1938 
in construction work 


satety 


post 


GL 


What's Happening. « - 


Richfield Expenditure 
For Combating Smog Set 


Richfield Oil Corporation will) spend 
$1,680,000 on special anti-stmog equip 
ment at its Los Angeles Basin refinery 
and storage areas during the next 15 
months, Charles S. Jones, president, has 
reported. This amount wall bring the 
company’s investment in a clean au 
program World War IL to $3 
million 

Included in the company’s $40 million 
refinery expansion project, to be com 
pleted this year, are devices to capture 
vapors and particulate waste matter 
costing more than $680,000. Improve- 


since 


ANY SHAPE 


BUBBLE CAPS... 


ANY SIZE 


Existing dies of 287 dif- 
ferent cap and riser designs, 
as well as data on various 


ratios of related areas, are 
available to your engineers 
during planning stages. 
Practical ideas for improve- 
ments to keep apace con- 
stantly changing petroleum 
refining and chemical proc- 
essing are a GLITSCH 
service of world-wide pro- 
portions. 


GLITSCH “TRUSS-TYPE” TRAYS 


Lightweight, adaptable 
with complete freedom of layout, 
GLITSCH “Truss-Type” mechanical 
design is not restricted to standard- 
You specify your 
process requirements 


simple, 


ized patterns. 


Your engincering staff can effect definite sav- 


ings in initial designing through GLITSCH 


world-wide experience in plans, desig: and 


fabrication of tower internals 


litsch 


Fritz W. GLiTScH & SONS 


PO Bos 627 


DALLAS 2, TEXAS 


Cost analyses of tower internal 
equipment for fabrication in 
a wide range of material are 
available promptly. 





What's Happening... 


ments and new air pollution control in- 
stallations being made in connection 
with existing refinery facilities will cost 
$500,000. Another $500,000 is being spent 
to minimize evaporation from storage 


tanks 


Continental Oil Elects 
Harold Osborn a Director 


Election of Harold G 
director of Continental 
has been announced 

Osborn is vice 
president in charge 
of Continental's 
Manufacturing de- 
partment, directing 
operation of eight 
refineries as well as 
the Development 
and Research Petro- 
chemical, and Engi- 
neering departments, 

He also is a director 
and officer of Conti- 
nental Oil Black 
ee Continen- Osborn 
tal Carbon Com- 

pany, Continental Blacks, Inc., 
nental Chemical Corporation, 
Oil Corporation, Continental Petro 
chemical Company, Petroleum Chem- 
icals, Inc. and The Lubrizol Develop 
ment Company. 

Joining Continental at 
1921, Osborn has been a vice 
since 1946 


Osborn as a 
Oil Company 


Conti- 
Cit-Con 


Ponca City in 
president 


Esso Baton Rouge Plant 
Sets New Safety Record 


A world safety record for the oil in- 
dustry has been established by em- 
ployes of Fsso Standard Oil Company’s 
Baton Rouge, La., refinery. They ex- 
ceeded 69 million man hours of work 
without a disabling injury, to best the 
former record of 6,879,296 man hours 
set by a Midwest refinery. The latter 
record had stood since 1942. 

To set the man-hour record, employes 
at the refinery, numbering more than 
7600, worked 162 days without a lost- 
time accident 


Dow Sets Up Fellowship 
At Tulane University 


A $2500 fellowship in chemical engi- 
neering has been established at Tulane 
University by The Dow Chemical Com- 
pany, Midland, Mich. The fellowship 
will be available in the Department of 
Chemical engineering to a graduate stu- 
dent who will be selected by the de- 
partment's faculty members. 


Approved Write-Offs Now 
Total About $3.9 Billion 


Since the rapid tax write-off program 
was begun in 1950, the government has 
approved applications for oil industry 
projects amounting to an estimated $3.9 
billion, Additional projects totaling about 
$563 million are being processed 


Caltex Assigns Fifer to 
Operations in Philippines 


Julius O. Fifer has been appointed 
to operations in the Philippines by Call- 
fornia Texas Oil 
Company, Ltd. The 
appointment was 
made in connection 
with the new Caltex 
refinery under con- 
struction at Batan- 
gas, south of Manila. 
His assignment is as 
vice president and 
director of Caltex 
(Philippines), Inc. 
Fifer’s work in the 
oil industry began 
in 1925 and has since 
Fifer been highlighted by 
research and. netin- 
ing responsibilities in Texas, at Bahrain 
in the Persian Gulf and New York 


Indiana Standard Names 
Huth to New Mandan Post 


1.. H. Huth, a supervisor in the Proj 
ects division of the Manufacturing de- 
partment of Standard Oil Company 
(Indiana), will become superintendent 
of the Operating division at Standard’s 
new refinery in Mandan, N., D. Huth 
has been overseeing planning, prepara- 
tion and preliminary construction for 
the refinery. He joined Standard’s Re- 
search department in 1942, 
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Low Cost Protection 


HEAT EXCHANGER TUBE ENDS 


In the past 31 years Conseco has provided millions of 
Flowrites for tube inlets of heat exchangers operating 
in all industries and all applications. Tube inlets be- 
come eroded and worn long before the remainder of the 
tube, and by reinforcing the inlets it is possible to 
increase the effective tube life many times. 
Flowrites—made of the same metal as the tubes— 
are available in any length, diameter or gauge. They 
are easy to install and remove by unskilled help. When 
Flowrites themselves become worn (instead of the tubes!), 
just pull them out and install new, longer Flowrites. 
Get the facts from the 8-page Flowrite “ 
booklet, available upon noon 9 _ 


CONDENSER SERVICE & ENGINEERING CO. 


56 Bloomfield Street, Hoboken, N. J. 


A.F. for F.A. . 


A. F. for F. A, means Accurate ny ay & for Field As- 
sembly and Dollinger’s has been doing just that for some of 
the largest names in the Oil Industry. It takes specialists to 
give new construction the benefit of ‘dene and money ) ae 
ideas. Dollinger's has the ideas . . . the specialists . 

most pagartass - . the experience. The oil heater shown above 
was des und erec by the Alcorn Combustion Com- 
pany ores ss, s for the Crown Central Petroleum Cor- 
poration Refinery at Pasadena, Texas . . . eighty-five tons of 
steel by Dollinger was supplied for this job. 


FOR OVER SO YEARS. LEADERS IN THE OIL 
INDUSTRY HAVE LOOKED TO 

JOHN DOLLINGER, JR.. INC. 

FOR QUALITY STEEL FABRICATION AND 
DEPENDABLE DELIVERY. 
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Southwest Research Adds 
William Thomas to Staff 


William DD. ‘Thomas, an authority on 
chemical addition agents for petroleum 
products, has been 
appointed to the staff 
of Southwest Re- 
search Institute, San 
Antonio, Texas. He 
will serve as fuels 
and lubricants tech- 
nologist for the de- 
partment of Chemis- 
try and Chemical 
Engineering. 
Thomas was for- 


merly in American 
Cyanamid Company's 
Petroleum Chemical 
department in New 
Thomas York, where he co- 
ordinated the work 
of research and production groups. Among u e-t £ t 
his published papers is “Chemical Addi- 
tions Agents for Lubricants,” which ap- 


peared in Prerroteum REFI NER last year. Primary 


Hydrocarbon to Assist in 7 
Stanolind Carthage Study Shut off in 


Hydrocarbon Research, Inc. New 
York, has been engaged to assist in the 
process design work in Stanolind Oil 
and Gas Company's investigation inte | 
the wisdom of acquiring the stock of ° ° ° — 
a Underwriters’ Laboratories, major LP gas producers*, and Liqui- 
An agreement between Stanolind and fied Petroleum Gas Commissions of several States* approve Okadee 
the Reconstruction Finance Corporation Val fi ° h f in LP li I dditi Okad 
gave Stanolind the opportunity to make alves tor primary shut-off in gas lines. in addition, acee 
exte age _ e- ations which — d Valves are used in virtually all types of gas and liquid lines at 
possibly ftead to the acquisition of the . 9 
Carthage stock. The agreement expires pressures to 600 p-S.1. and temperatures to 800 F.— wherever a 
Mar h 29 | | perfect seal, low maintenance and long life are necessary. 

Te vdrocarbon studies, to mein 
henna will —_, = ey Get complete data, including material specifications, on 
plant modifications and additional tact : , . 
bles enetied to ant Caltiean’s oes eon Okadee Valves — and newest Underwriters’ Laboratories test 
thesis plant at Brownsville, Texas, int report — without obligation, today. 


operation. Other aspects of the process ° Nemes on request. 
design work are being carried out im 


Fulsa by engineers of Stanolind and of 
The ff umimus ¢ ‘ompany, whic h St: ine cd A. Ss. A. Standard dimensions 7 Non-lubricated 
~~ —_ ae das a — actor ; @ Sizes from 14" to 6’ ®@ No wedge action 
mas been reporter la le investi 
gation of the physical facilities of the e — and double-seated disc ® Valves and seats wear in instead 
Brownsville plant has been substantially vee of “wearing out” 
ompleted @ Hard-faced valves and seats... 
perfect metal-to-metal seal @ All parts quickly replaceable in 


he field 
@ Self-cleaning, self-compensating \ 
Armour Research Award valve discs @ Inside and outside stem packing 


Goes to Richard Putscher | @ Lever, rack-and-lever, or worm- =... double assurance against 
gear operation stem leaks 








Richard FE. Putscher, a research ana- 
lytical chemist, has been named recipient | Underwriters’ Laboratories Reexamination Service Guide 
. oe. Award ete ok Me | No. 141 A3.1.22, File MH5163. SL Screwed Type Series 
Institute of Technology. Putscher, who and Series 15 and 30 Flanged Type Okadee Valves are suit. 

able as :. positive shut-off in LP gas pipelines and other LP 


joined the Foundation in 1945, received A ae “ f - 
the prize for his original research on the gas applications for a working pressure of 250 p.s.i. 


isolation of ole “fins from Bradford, Pa., | Write for Bulletin No SIFL 


erude oil. 





Merkus Assumes Duties as 
Manager of Shell Plants 


Peter J. Merkus, Jr., formerly assist 
ant to the vice pre sident, manufacturing, 
Shell Oil Company, New York, has 
assumed his new duties as manager of 
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the firm’s Wilmington and Dominguez, 
Calif., refineries. He succeeds R. W 
McOmie, who has been selected to head 
Shell’s new multimillion dollar refinery 
at Anacortes, Wash., on which construc 
tion work will soon be started 


Texaco Appoints Three to 
Technical Service Posts 


R. W. Hail has been appointed di 
rector of technical services for the 


Puryear Endsley Hall 


Technical and Research division of The 
Dexas Company He will Thaw be re 
sponsible for handling technical require 
ments relating to the use of Texaco 
products 

For the past ten years Hall, who 
joined the company in 1923, has been 
technologist in charge of the division's 
Houston office. Succeeding him at Hous 
ton as ©} PY. Purvear, who from 1949 
This aerialist spinning high over the center to the present was assistant to the di 
x ‘ . ie rector of technical service in New York 
ring knows she’s taking a risk—but training L.. E. Madeley, fr. whe joined Texac 
warns her to be careful. However, every day in 1936 and has recently been on the 
, . . New York staff of the director of Tech 

workmen are killed or hurt falling on slippery nical service. succeeds Purven 


floors that look safe but are treacherous 


underfoot. Best inexpensive insurance against Pan American to be Merged 
these accidents is A.W. Super-Diamonp— Into Standard of Indiana 


the floor plate with 40 slip-stopping traction 
Plans to merge Pan American Petro 


points in every step. Super-DIAMOND is leum & Transport Company into Stand 

tough, rolled steel, with an exclusive raised- ard Oil Company (Indiana) are neat 
: completion, officials of the two com 

diamond surface that takes rugged wear and panies have announced. Pan American 

gives maximum foot safety in return. Specify Is —_ a partly-owned subsidiary of 
. Mandard., 

Super-Ditamonp when you want the best buy If the merger is approved, substan 


in low-cost accident prevention. Easy to in- tially all of Pan American’s assets 
2s , ‘ ‘ neluding the stock of its subsidiaries 
. Simple te ain. r fe . : 
stall. Simple to maintain. Write today for the an well as ite Habiiiien, weet be tonne 


new, free Super-Diamonp Booklet SD-17. ferred to The American Oil Company, 
principal marketing subsidiary of Pan 
American. This company, in turn, would 


A.W SUPER-DIAMOND [XC a 


/ ~ Economy Rolled Steel Floor Plate ; 
ALAN WOOD STEEL COMPANY Rubel Urges Oil Industry 
CONSHOHOCKEN, PA. To Build Shale Oil Plant 


Other Products: A.W. ALGRIP Abrasive Rolled Stee! Floor Plate , . 

Plates « Shee! © Strip « (Alloy and Special Grades) Contruction of a pilot plant to pro 
duce shale «oil products at Rifle, Colo., 
has been proposed by A. C. Rubel, vice 
president of Union Oil Company of 
California. Rubel would have the oil 
industry build and operate the plant with 
covernment financial help. A plant capa- 
ble of producing 1000 to 1500 barrels a 
day can be built for $5 million to $7.5 
million, he said 
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Humble Makes Revisions 
At Baytown; Names Spuhler 


Several new positions have been es- 
tablished in the Design department of 
the Engineering division of Humble Oil 
& Refining Company's Baytown, Texas, 
refinery 

R. L. Dockendorff, who joined Hum- 
ble in 1936, has been made assistant 
department head in charge of the proc- 
ess engineering group. J. J. Dvorak, | 
who has been with the F-ngineering di 
vision since 1935, has been appointed 
assistant department head in charge of 
the mechanical enginecring group. H 
J. Mason, who joined the division im 
1935, has been named assistant depart 
ment head in charge of the project en 
vineering group. J. W. Saunder and J 
W. Young, who joined Humble in 1937 
and 1936, respectively, have been pro- 
moted to senior mechanical engines 
(supervisory) and senior engineer (su Grating by BLAW-KNOX 
pervisory), respectively. J. P. Mooney, 
who has been with the company since 


* 
kane been advanced to engineering what can steel g ra Ti rn g 


In another change at Humble, Frank 
J. Spuhler, Jr.. who joined the Tech 
nical Service division at the Baytown oO or you? 
refinery in 1939, has been made assist 
ant superintendent of RuR SR-10 and 
SR-43, the butadiene and butyl rubber You naturally think of steel grating for floors, platforms, walkways, 


plants operated by Humble at Baytown catwalks and stair treads. 
for the government. Spuhler has served : 
in this capacity for some time in a tem But have you ever thought of how steel grating can make your danger 
porary executive development assign spots safe... by covering an unprotected open pit or light well, by guard- 
inet t . 7 . . . . . 
= ing a fan, by providing some sturdy shelving, or by serving some purpose 
if aalal Grot Mauls you'd never thought of before. Look around your plant, both inside and 
annorer, Grore, avity outside, to see where you can use versatile steel grating . . . to make your 


Promoted at UOP Lab plant an even better, safer place to work. 


Rictmeesh Ci Ceatiietn Cemmened. Wes If you come across some tough problem on a grating application, we'll 
Plaines, HL, has announced three pro- | be glad to offer our suggestions. 
motions at its Riverside research and 
development laboratories Only Blaw-Knox Electroforged B 
Kk. R. Kanhofer was named to the 
newly created post of general manager | Steel Grating and Stair Treads 
of manufacturing activities. H. W. Grote 
was promoted to assistant manager of | —have these five exclusive features: 
the laboratories, the position formerly | 
held by Kanhofer. Dr. Julian M. Mav- | 
ity, supervising research chemist, was | 
appointed to another newly created po- | sveat 
sition—that of coordinator of service | GRATING 


rigid one-piece construction easy to install 


all surfaces accessible easy to paint 


1. 
2 
laboratories 
All three men are veteran employes 3. no sharp corners to clog — self-cleaning 
4. 
Ss. 


of the company ? 
maximum open area for light and ventilation 


Uhde Opens New Offices 


Formation of The Uhde Corporation, 


th offices at 350 Fitth Ave - Nev ‘ ‘ ’ 
York, es onl cetBacers d : Under the A short note will bring you a copy of new Bulletin No. 2365-R 


management of F. B. Grosselfinger, ex- | a dimensional sketch will bring you a quotation. 
ecutive vice president, Uhde offers 
process and engineering design in the 


chemical engineering field. The proc ; . BLAW-KNOX COMPANY 


esses available through the corporation , 2005 Farmers Bank Building + Pittsburgh 22, Po. 


are based on the experience of Fried 
rich Uhde, G.m.b.H., of Dortmund, 
Germany, which is the design and con- 


struction unit of the Farbwerke Hoechst Fs BLAW-KNOX EQUIPMENT DIVISION 


AG. group of chemical companies | GRATING DEPARTMENT 


NPC to Meet This Month | GRATING APPLICATIONS: floors « platforms « walkways © catwalks « stair 
treads ¢ fan guards + shelving « and many other uses, both outdoors and in- 
doors, for versatile steel grating 


non-slip twisted crossbar safe footing 


An organizational meeting of the Na- | 
tional Petroleum Council will be held | 
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March 23 in the Departmental Audi- 
torium in Washington. Chairman Walter 
S. Hallaman said that he and representa- 
tives of PAD felt the meeting date 
should come near the time when PAD 
will be transferred to the Oil and Gas 
division 


Klaerner Will Manage 
Socony-Vacuum Refinery 


Curtis M. Klaerner of Beaumont, 
Texas, has been appointed manager of 
the Buffalo, N. Y., refinery of the 
Socony-Vacuum Oil Company, Inc, He 
succeeds Richard B. Price, who has re- 
signed to go with Standard-Vacuum Oil 
Company 

Klaerner was formerly chief process 
engineer in the Technical department 
of the. Beaumont refinery of Magnolia 
Petroleum Company, a Socony-Vacuum 
affiliate 


George F. Olsen Dies 


George F. Olsen, retired director of 
General Petroleum Corporation, Los 





Monsanto Adding to Research Facilities— 

Construction has started on this major addition to the research laboratroies at the Texas City 
Texas, plant of Monsanto Chemical Company's Plastics division. To supplement existing research 
facilities, the building will have a gross area of 12,440 square feet, including laboratory space, 

office area and auditorium seating 100. All of the space is to be air conditioned. 


Celanese Sets New High 
In Industrial Safety 


The accident frequency rate of Cela- 
nese Corporation of America dropped to 
1.3 for each million man hours worked 
in 1953, a recent tabulation has revealed 


New Battelle Trustee 


Dr. Roger Adams, internationally 
known chemist and educator, has been 
appointed to the board o trustees of 
Battelle Institute, Columbus, Ohio 

The new trustee played a significant 
role in the mobilization of American 


Angeles, died recently after a two 
month illness 
Olsen, who was 74, started with Gen 


with other oil firms. He became man- 
ager of laboratories in 1932 and a mem- 
ber of the board of directors in 1943 
He retired in 1945, but continued to 
serve as a consultant for several vears 
thereafter 


USE THIS NEW SAFETY MATERIAL 


YOUR 
PLANT 


Work platforms 


- Pot 

' GRIP-STRUT = "ersive 

. NON-SKID —RUGGED—LOW COST 
Safety Grip-Strut is a new basic material. All 
one piece, steel or aluminum, in various sizes 
and gauges. Sold like lumber, used like lum- 
ber and stocked in your storeroom like 
lumber. Ideal for on-the-job fabricating. Not 
welded, riveted or expanded. It presents an 
open space, in a diamond shaped pattern, in 
excess of 75% of the area for ready access of 
light and air and gives a positive NON-SKID 
footing in all directions. Ideal for stair treads, 
fire escapes, cable trays, work platforms, cat- 
walks, ieetien and for original equipment 
safety treads. Your own mechanics can install 
it — it's inexpensive, yet permanent and safe. 
Write today for new catalog showing 


loadings and methods of easy application in 
your plant. 
Distributers in all principal cities. 


Flooring 


see 


= 
Gutter covers 


Partitions 


GRIP-STRUT division 


THE GLOBE COMPANY 


Manufacturers since 1914 
4008 S. Princeton Ave. @ Chicago 9, Ill. 


This compares with a 1952 national av- 
erage of 84 accidents per million man 
eral Petroleum as an engineer in 1925 — hours worked in all American industry 
after having been a refinery manager The top honor for 
Celanese organization 
Cumberland, Md., acetate yarn produc 
ing plant, which 
accidents per million man hours worked 
Last year this plant had a rate of 3.53 


chemical research for the Armed Forces 
during World War II and, for that 
work, received the Presidential Medal 
for Merit and was appointed comman- 
der of the Civil division of the Most 
Excellent Order of the British Empire 
(CBE). As head of the University of 
Illinois’ Department of Chemistry and 
Chemical Engineering, he has achieved 
wide recognition 


1953 within the 
was won by its 


a record of O81 


ony 
TritLoK 


OPEN STEEL 
FLOORING 


Gives youall 
these 
Service Features / 


xx*r* 


Locked-in Strength 

Cross bars are locked in place 
under 1600 tons pressure. 
This assures permanent rigid- 
ity and a flush top surface. 


Can be fabricated from 
a variety of metals 


FREE CATALOG 
Writetoday ‘<q! 


on-1n02-465 a = 
DRAVO 


CORPORATION 
National Distribvtor for THE TRI-LOK COMPANY 
Dreve Building, Fifth and Liberty Aves., Pittsburgh 22, Pa. 


lol. 33, No. 3 


Self Cleaning 
Better than 80% open crea 
assures self cleaning. 
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Snyder Lorenz 


Lorenz and Snyder Get 
Shell Oil Appointments 


G. A. Lorenz has been named assist- 
ant superintendent (administrative) of 
Shell Oil Company’s Wilmington, Calif., 
refinery. |.. J. Snyder, who has trans 
ferred from the company's Houston re- 
finery, has become assistant superin- 
tendent (operations), replacing Lorenz. 

Lorenz joined Shell as a research 
chemist in 1935 whereas Snyder entered 
Shell's employ in 1929, and has headed 
the gas department at Shell's Houston 
refinery since 1949. 


Imperial Moves McMillin 
To Imperoyal Refinery 


George R. McMillin, who has become su- 

perintendent of the Imperoyal refinery 

of Imperial Oil, Ltd., 

at Halifax, N. S., is 

no stranger to that 

refinery or to Hali- 

fax. He served at 

the Imperial refinery 

from 1939 to 1948, 

first as chief chemist 

and then as assistant 
superintendent 

McMillin joined 

Imperial Oil as a lab- 

oratory assistant at 

Sarnia, Ontario, mn 

1933. After he be 

McMillin caine a senior chem- 

ist at Sarnia he was 

loaned to International Petroleum at 

Talara, Peru, as assistant chemist. On 
his return he went to Imperoyal 


Shell Chemical Appoints 
Williams Plant Manager 


©. M, Williams, 


formerly assistant to 
the vice president of Shell Chemical 
Corporation, has been appointed manager 
of the company's plant at Dominguez, 
Calif. He succeeds Glenn Purcell, who 
has been appointed manager of the com- 
pany's plant at Houston 

Williams joined Shell in 1935 at Mar- 
tinez, Calif., rose through positions of 
increasing responsibility there and at 
the company’s plants at Dominguez, 
Calif., and in 1951 became assistant to 
the vice president at the company’s 


New York head office 


Maschal of Sun Oil Dies 


Charles FE. Maschal, manager of Sun 
Oil Company's Marcus Hook, Pa., refin 
ery, died recently following a heart at- 
tack, He was 47. He joined Sun as a 
still fireman at Marcus Hook and ad- 
vanced to manager of the refinery in 1951. 


1954 


Varch, PETROLEUM 
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Instrument Exposition 
To Be Largest Ever Held 


The First 
Exposition, 


International Instrument 
sponsored by the Instru- 
ment Society of America, has received 
contracts from 287 exhibitors for 573 
exhibit booths for the Exposition. 

The Show, to be held this year in 
Philadelphia Convention Hall, Septem- 
ber 15-21, increased its exhibit area from 
10,000 square feet in 1946 to 35,000 in 
1953; exhibit area sold so far for the 
1954 Show in Philadelphia totals 57,000 
square feet. 

More than 25,000 visitors from all 
parts of the U. S. and from many for- 
eign countries are expected to attend 
the First International Instrument Con 
gress and Exposition 


What's Happening. « « 


Dow Research Department 
Renamed; Four Promoted 


Strosacker’s Research department of 
The Dow Chemical Company has been 
renamed the Polychemicals Research 
department. At the same time, four key 
men at Dow received promotions 

C. C. Kennedy, formerly research di- 
rector of Strosacker’s department, has 
been appointed manager of the rese arch 
KroUups comprising the departinent 

In > plastics basic research labora- 
tory, Earl Morris, formerly assistant 
director of Strosacker’s department, will 
be director; O. R. Melntire, formerly 
director of both the Saran polymeriza- 


. . » Orifice plates * 


Precision machined 
to AGA recommendations 


IMMEDIATE DELIVERY 


©. &. 


Orilice plates are machine cut, not stamped, assuring 


a perfectly flat plate with a perfectly straight bore. The handles 


are cutas a part of the plate, 


I. |. C. Orifice Plates are 


tolerances observed in’ machine 


for the specified flange 
All plates are 
marked, 


self-centering because 


mirror polished, 


not welded on. 


of the close 
cutting the outside diameters 
and 


individually wrapped, 


. STAINLESS STEEL OR MONEL SAME PRICE! 


PRICE LIST 
Orifice Plotes for Orifice Fittings 
In ordering, specify type of fitting 


PRICE LIST 
Handle Type — Orifice Plates 
In ordering, specify flange rating 





Stainless Additional 
Steel Type Charge 
302 or 304 for Boring 


Chrome- 
Moly 
Size Steel 


Stainless Additional 
Steel Type Charge 
302 or 304 for Boring 


Chrome- 
Moly 
Size Steel 





1%” $ 1.80 
2 1.80 
3 2.00 
4 2.15 
6 3.00 
8 3.90 
10 4.50 
12 4.90 
14 5.10 
16 6.00 


$ 2.40 $ 1.50 
2.40 1.50 
2.70 1.50 
3.00 1.50 
5.00 1.50 
7.10 2.50 

10.30 2.50 
13.50 7.50 
16.20 2.50 

19.20 4.00 





1%” $ 3.60 
2 3.60 
3 4.35 
+ 4.80 
6 5.60 
8 6.40 
10 7.60 
12 8.80 
14 10.80 20.75 
1é 13.30 23.90 


$ 4.80 
4.80 
5.60 
6.35 
7.15 

11.10 
14.80 
19.30 


> 09 09 09 09 =o = = 2s 
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on request. 





Above prices are for 1/8” standard material. 


Prices on other sizes and thickness 











‘a INDUSTRIAL INSTRUMENT CORP. 


BOX 1909 ODESSA, TEXAS 


© 
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tion and plastics basic research labora- 
tories, will be assistant directors; and 
C. FE. Lowry, formerly assistant direc- 
tor of the Saran polymerization labora- 
tory, will be director. 


Texas Natural Gasoline 
| Adds Harold Teverbaugh 


“ ; ; - Harold G. Teverbaugh, recently re- 
e | Ul aso ine an 10X| an signed as project engineer with Sunray 
Oil Corporation, has been appointed as- 
tinea sistant manager of 


the Gas division of 
Fexas Natural Gas- 


. . 
ives Ou 0 rotection oline Corporation, 
y Prior to his em- 
ployment with Sun- 
ray, Teverbaugh was 
with Stanolind Oil 
& Gas Company as 
a OW COS a junior engineer at 
its Slaughter ygaso- 
line plant at Sun- 
down, Texas, and at 
Easy-to-use, easy-to-handle liquid “Impruvol 33” inhibitor is its ao a 
° . ° . rasotine nan a 
more economical on an active-ingredient basis than any of the Saicen IR He 
other gasoline antioxidants now being used. And look at the per- joined Sunray in Teverbough 
: . November, 1948, as field engineer, ad 
formance advantages it offers you: vancing to project engineer in Septem- 
ber, 1950 





@ Effective in both motor and aviation gasolines, “impruvol 
33” retards the formation of gum resulting from oxidation. Texaco Names Brooks to 


Will not contribute to induction system or engine deposits. Industrial Relations Post 
In fact, “Iimpruvol 33” actually reduces them. Charles M. Brooks has been named 
director of industrial relations for The 
Texas Company. 
Will not impart color to gasoline since it does not form un- Since — ng 
: Texaco in October, 
desirable color bodies with trace compounds. 1968. as stall ater. 
ney in charge of 
Can be added early in the refining process when the gaso- labor law, Brooks 
line is most susceptible to inhibitor addition. has been closely 
identified with the 
company's industrial 
Cannot be extracted from gasoline by water, caustic, clay —— <a nail 
o-: reviousiy he ha 
or the commonly-used pipe line corrosion inhibitors. ait a sae 
general counsel of 
the National Labor 
Relations Board, su- 
pervising all of the 
Safer to handle since it is practically non-toxic and non- | Board’s regional of- 
irritating. | fices, as well as being in charge of in- 
vestigations and prosecutions under the 
Taft-Hartley Act 





Requires no additional installation of equipment. 


Brooks 


“Impruvol 33° is only one of the many synthetic chemicals pro- 
duced by Koppers. Others include Di-tert-butyl-para-cresol ( gaso- Refinery Expansion Up 


line antioxidant in solid form), Styrene Monomer, Polystyrene, a 
Phthalic Anhydride, Divinylbenzene and Resorcinol. With Goal Set for 1955 


To meet the expansion goal set for it 
the refining industry will have to add 
(4,000K t > ‘ i “se “a- 
For further information on any of these chemicals, write to: 400,000 barrels a day to its present ca 
d pacity by January 1, 1955. Refining ca- 
KOPPERS COMPANY, INC. | pacity as of January 1, 1954, has been 
| listed at close to 8,100,000 barrels a day 
Chemical Division, Dept. PR-34, Pittsburgh 19, Pennsylvania | ‘The refinery expansion program calls 
for a capacity of 8,500,000 by January 1, 
1955. PAD has reported that applications 
for rapid tax write-offs are more than 
keeping up with goal 
Refinery expansion called for by Jan 
} uary 1, 1956, is 8,750,000 barrels a day 
This means that the industry will have 
® SAREE GORGES: ae , | to hike its output by 250,000 barrels a 
CHICAGO - : day during 1955. 
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Davidson Follows Letcher 


At California Standard 


Retirement of B. W. Letcher as a 
vice president and a director of Stand 
ard Oil Company of California and elec- 

tion of G. A. David- 
| son to succeed him 
on the board have 
been announced. 
Startine with the 
company as a clerk 
43 years ago, Letcher 
moved up through 
jobs of increasing 
importance to be- 
come a vice presi- 
dent in 1944 and a 
director in 1949. He 
has also been a di- 
rector for several 
; years of Arabian 
Dovidson American Oil Com- 
pany and Trans-Arabian Pipe Line 
Company. 

Joining the company in 1920 as a 
chemist, Davidson advanced through 
various positions to become assistant to 
the general manager of manufacturing 
at the San Francisco office in 1938, 
assistant general manager in 1943 and 
a vice president in 1944 


Well Known Profs Teach 
In Humble Lecture Series 


Humble Oi & Refining Company's 
eighth annual series of Lectures in Sei 
ence at the company’s Baytown, Texas, 
refinery is featuring five well known 
professors, including one from Europe 

Professor T. J. G. Overbek, on leave 
last vear from the Department of Chem- 
istry at the University of Utrecht, Hol 
land, to teach at Massachusetts Institute 
of Technology, initiated the vear's series 
with a course m= emulsions. Professor 
R. R. White, of the Department of 
Chemical and Metallurgical Engineering, 
U niversity of Michigan, taught a course 
on “Scale-up of Processes” in January 
“Mechanics of Organic Chemical Re 
actions” will be presented in May by 
Professor F. H. Westheimer, of the De- 
partment of Chemistry at the University 
of Chicago, who ts serving this year as 
visiting professor at Harvard 

‘The last two courses in this series will 
be taught by members of the Depart 
ment of Chemistry at Texas University 
Professor KF. A. Matsen will) present 
“General Physical Chemistry” in- late 
spring; later Professor Norman Hacker- 
man, head of the Chemistry Depart- 
ment, will lecture on “Corrosion and 
klectrochemistry.” 


Joint AIChE Meeting to 


SYSTEM 


for the 
automatic 
batching of 
light or 
heavy liquids 


Adaptable to a wide variety of measuring problems 


The Fluidometer System provides an accurate, de = pny a and completely 
automatic method for batching liquids, either light or heavy. It is available 
in either jacketed or unjacketed construction, and is adaptable to epee | 
any liquid measuring problem, whether it involves gallons, barrels or tan 
car lots. Equally accurate on liquids of high or low a Anything that 
can be handled through a meter can = accurately 
batched by the Fluidometer. The automatic reset, an 
exclusive feature of Fluidometer, is invaluable in large 
scale production work requiring steady repetition of 
operations. 

Bulletin Fl-49, giving complete information on the 
Fluidometer System, will be sent on request. 


HETHERINGTON & BERNER INC. 
717 KENTUCKY AVE. INDIANAPOLIS 7, IND. 














Limited Supply 
Reprints of Petroleum Refiner's 


1952 PROCESS HANDBOOK 


Refining Processes 
In a Nutshell 


A limited supply of reprints of Petroleum Refiner’s 1952 Process 
Handbook is available. This issue contains 78 process descriptions, 
78 flow diagrams and Marshall Sitti + 54-page monograph, “Cata- 
lytic Cracking Techniques in Review.” This handbook offers refining 
men their only complete source of such process information. $1 per 
copy. 


roto rr re rere ee Oe 


1 GULF PUBLISHING COMPANY: Enclosed is $ for 
Mail copies of reprints of Petroleum Refiner's 1952 


Focus on Distillation 


“Distillation in Practice” will be the 
topic of the second annual one-day meet 
ing sponsored jointly by the Philadelphia 
Wilmington Section of the American 
Institute of Chemical Engineers and the 
University of Pennsylvania to be held 
April 27. The meeting, second of an 
“Experience in Industry” series, will be 
held at the University Museum on the 
Penn campus in Philadelphia. 


March, 1954- 
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| Process Handbook. Send to: 
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Who's Meeting 





API Lube Committee 


Are power plants of future automo- 
biles, trucks and buses going to be gas 
turbines, or extensions of present piston 
engines ” 

This controversial 
holkls much interest for the 
dollar automotive imdustry, was dis- 
cussed in detail at the winter meeting 
of the Lubrication Committee of the 
American Petroleum Institute in’ De- 
trot, February 15 

Max M. Roensch, research supervisor 
in charge of engine research and devel 
opment problems, Ethyl Laboratories, 
thy! Corporation, Detroit, took up the 
matter of power plnats in his discussion 
ot “Automotive Power—Gas ‘Turbines 
or Piston Engines 7” 


question, which 
multi-billion 


Roensch’s paper noted that the suc 
cessful application of gas turbines, in 
the form of turbojet engines, to aircraft 
captured the public imagination 
Phis, it continued, leads many to believe 
that piston engines soon will become 
obsolete as prime movers in all fields 
of transportation 

In the Ethyl research supervisor's 
address, the performance of gas tur- 
hbines in the field of power generation, 
and in the propulsion of ships, locomo- 
tives and aircraft, was compared to that 
of present prime movers, so that the 
vivantages and disadvantages of tur 
hines would be clearly understood 


has 


John Zink Seminar 


Fourth John Zink 
seminar will be held) April 17 at. the 
company’s plant in ‘Tulsa, Robert Reed, 
chief has announced. 

Four papers will be presented, Repre 
sentatives of the compatites giving the 
papers will be announced later. The pa 


Process Heating 


enyineer, 


pers are 

“Hieh ‘Temperature, Eliyeh 
Conductivity Refractories,” by 
ripteborne CCommpeaanny 


Thermal 
Carbot 


Process 
Com 


“Ton-baxchanve ‘Treatment of 
Water,” by National Aluminate 
pany 

“Piel Ohi 
oft Tleat 
& Wileox Company 

“Radiographic Lnspection of 
equipment Plus Quick Analytical 
for Determination of the Cause 
ily st Arthur © 


Ir, Company 


AIChE-ACS Local 


lhe Texas-Louisiana Gulf Section of 
the American Chemical Society and the 
Arca American Institute of 
Engineers plan a jomt meet 
ime on March 26 at Beaumont, Texas 
Included in the program is a sympo 
sium on “Water Resources of Texas.” 
Speakers will be Paul Weaver of Gulf 
Oil Corporation and John W. Simmons 
and Byron R. Kinsley with the Sabine 
River Authority 


Fouling 


tabcock 


Ndehitives to Avon 
Fransfer Surfaces,” by 
Process 

Means 
of Cat- 


Poisoning,” by Sweeney, 


Sabine 


Cheniucal 
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The latest progress in jet engine fuels, 
recent developments in synthetic de- 
tergents, and chemical advances _— 
the diseases of farm animals will be 
ported at the 125th national meeting a 
the American Chemical Society, to be 
held in Kansas City, Mo., March 24 
through April 1. 

Important improvements in silicone 
paints, current trends in the manufac- 
ture and use of pesticides, and the 
status of chlorophyll also will be dis- 
cussed in some of the 697 papers to be 
presented. Research achievements in 
petroleum chemistry, the patentability 
of new uses for chemical compounds 
under recent patent law changes, and 
improved techniques in the teaching of 
chemistry are among the many subjects 
scheduled for consideration by 5000 
chemists and chemical engineers who 
will come from all parts of the country, 
as well as Hawaii and Puerto Rico. 

Synthetic detergents will be the sub- 
ject of a symposium to be led by Dr. 
Foster D. Snell of New York, The divi- 
sion of Industrial and E ngincering Chem- 
istry will sponsor this symposium as 
well as one on management develop- 
ment programs, under the leadership of 
K. B. Bernhardt of Monsanto Chemical 
Company, St. Louis, and a joint sym- 
posium with the division of Paint, Plas- 
tics, and Printing Ink Chemistry on 
“Recent Developments in Silicones,” 
with Dr. Charles FE. Reed of General 
Klectric Company, Pittsfield, Mass., as 
chairman, 

A symposium on “Fuels for Gas Tur- 
bines and Turbojet Engines,” with Dr. 
J. Bennett Hill of Sun Oil Company, 
Philadelphia, presiding, will be held by 
the division of Petroleum Chemistry. 
Miss H. Gladys Swope of the Argonne 
National Laboratory, Lemont, HL, will 
lead a discussion on “lon Exchange’ 
before the Division of Water, Sewage, 
and Sanitation Chemistry 


Plant Maintenance 


Show 


At the Plant Maintenance and E.ngi- 
neering Show, Chicago, January 25-29, 
Oo.W Graveley considered the pros and 
cons of preventative maintenance. Said 
Graveley: “Experience backed by ade- 
quate records of past performance can 
be made the basis for individual deci- 
sions as to where to draw the line be- 
tween preventive maintenance and mak- 
img repairs as. the demands. 
Where experience shows taat certain 
emergency repairs do not reduce pro- 
duction or imerease over-all costs of 
maintaining equipment, it may be that 
such repairs can best be handled as the 
actual need demands. However, this can 
only be done economically if a substan- 
tial part of the total repair labor re- 
quirements are planned.” 

Other papers tte aling with refining and 
petrochemical problems included: “Waste 
Disposal Problems and Solutions,” by 
T. J. Powers, The Dow Chemical Com- 
pany; “Training People for Maintenance 


Work,” by D. W. Hill, Hercules Powder 


eccasion 
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“Maintenance Cost Control 
and Budgeting,” by George FE. Meyers; 
and “Corrosion Control and Preven- 
tion,” by L. R. Honnaker, EF. I. du Pont 
de Nemours & Company, Ine. 


NACE 


Aaron Wachter, currently vice presi- 
dent of the National Association of Cor- 
rosion Engineers, has been — 
president; F. L. Whitney, Jr. Kansas 
City Conference technical program chair- 
man, has been elected vice president, and 
Russell A. Brannon, now treasurer, has 
been re-elected, all for the 1954-55 term 
They will take office the last day of the 
Tenth Annual NACE Conference at 
Kansas City. The conference will be 
held March 15-19. 

The following were elected to direc- 
torships: T. P. May, representing active 
members; Jack W. Harris and Harry R. 
Brough, as directors representing cor 
porate members. They take office when 
national officers do. 

Wachter, Shell 
pany, Emeryville, Cal., 
ord of activity in NACE, including work 
on technical committees, publication of 
technical papers and otherwise. 

Two scientists who have made signifi- 
cant contributions toward a better un- 
derstanding of corrosion control have 
been selected to receive NACE’s 1954 
Awards. Dr. Irving A. Denison, best 
known among corrosion workers for his 
research on soil corrosion, will receive 
the Willis Rodney Whitney Award 
KE. H. Dix, Jr., whose contributions to 
the better understanding of corrosion 
processes in aluminum and magnesium 
alloys date to 1919, will receive the 
Frank Newman Speller Award. The 
Whitney award is in recognition of con- 
tributions to corrosion science, and the 
Speller Award in recognition of achieve- 
ments in corrosion engineering. The 
ceremony will be at the NACE annual 
banquet, to be held on Wednesday, 
March 17, at Hotel Muehlebach, Kan- 
sas City. 

The refining industry symposium will 
include these papers: “Internal Correo 
sion of Domestic Fuel Oil Tanks,” by 
R. Wieland and R, S. Treseder, Shell 
Development Company; “High Molecu- 
lar Weteht Organie Corrosion Inhibitors 
in Petroleum Refining,” by H. H. Ben- 
nett, Socony-Vacuum Oil Company, 
Inc.; “Corrosion of Refinery Equipment 
by Sulfuric Acid and Sulfuric Acid 
Sludges,” by R. J. Hafsten, Standard 
Oil Company (Indiana). The balance of 
time available will be open discussion 
of individual problems. 


Company; 


Development Com 
has a long rec- 


Socony-Vacuum Ups Value 
Of Research Feilowships 


To help meet the higher cost of grad- 
uate edvcation, Socony-Vacuum Oil 
Company, Inc., will increase the value 
of its research fellowships from $2000) 
to a maximum of $3000 each in the 
school year 1954-55 

The current program usually grants 
$500 to schools and $1500 to recipients, 
whether married or single. Under the 
new plan, schools will normally receive 
$750, while married men will get $2250 
and single men $1750. 

The company and its 
maintaining fellowships for the 
academic year at 23 institutions. 
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IN THE FUTURE -NS-Separators in the Mineral Oil Industry 


National Association of Corrosion 
Engineers (Tenth Annual Con- 
ference), Municipal Auditorium, 
Kansas City. Mo. 

American Chemical Society, Kansas 
City, Mo. 

National Industrial Conference Board, 
Ambassador Hotel, Los Angeles. 

Western Petroleum Refiners Associa- 
tion (Annual Meeting), Plaza 
Hotel, San Antonio, Texas. 


American Society of Lubrication 
Engineers, Netherland-Plaza 
Hotel, Cincinnati. 

Society of Automotive Engineers 
(National Aeronautic Meeting), 
Statler Hotel, New York. 

National Petroleum Association 
(51st Semi-Annual Meeting), 
Cleveland Hotel, Cleveland. 

Natural Gasoline Association of 
America (33rd Annual Conven- 
tion), Baker Hotel, Dallas. 


Continuous Refining Continuous Sludge Removal Drainage 


| American Petroleum inetitute of Petrol, Benzol, Petroleum, Gas- | Of water and Salt Removal with Crude 


(Lubrication Committee), Skytop 


Lodge, Skytop, Pa. . . . . . 
| Atr Foitution Control Azeectatton , | Oils, Spindle-Oils, Machine Oils, | dite and Rinsing Oils 
| (Annual Meeting), Patten Hotel, H Oj; j i i 
Gteeneaie ea. Cylinder-Oils, Paraffin, Pre-Refined 
American Petroleum lnsttoute (Safety | Goods, Used Oils 
| fire Protection Committees, 
ee Meee). Chase-Fusk Improvement of qualities and decrease of losses by our cooperation concerning your problems 
Liquefied Petroleum Gas Association tes : 
Racal tamanaes. Ceased Please visit us at the German Industry Fair, 
Hilton Hotel, Chicago. Hannover 1954, Hall IV, Stand 609/707 
American Petroleum Institute 
(Division of Refining, Midyear 


“American Institwte of Chemical” | BERGEDORFER EISENWERK A. G., Astra-Werke, Hamburg-Bergedorf 


Engineers, Springfield, Mass. 
National Fire Protection Association, 
| (58th Annual Meeting), Statler 
| Hotel, Washington, D.C. 
| National Industrial Conference Board 











| Western Petroleum Refiners Associa- 
tion (Regional Meeting), Broad- 
view Hotel, Wichita, Kansas. 


Keteria New Yor. INSULATION SPECIALISTS SINCE HALF A CENTURY 


| Society of Automotive Engineers 
(Summer Meeting), Ambassador 
and Ritz-Carlton Hotels, Atlantic 
City, N.J. 

Oil Industry Information Committee, 

| Edgewater Beach Hotel, Chicago. 

American Society for Testing Materials 
(Annual Meeting and Exhibits’, 
Sherman Hotel, Chicago. 

American Institute of Electrical 
Engineers (Combined Summer 
and Pacific Meeting), San 
Francisco. 

Western Petroleum Refiners Associa- 
tion (Regional Meeting), Leonard 
Refineries, Inc., Auditorium, 
Alma, Michigan. 

Petroleum Equipment Suppliers 
Association, Manoir Richelieu, 
Murray Bay, Quebec, Canada. 


Oi Industry Information Committee, 
Conrad Hilton Hotel, Chicago. 
American Institute of Chemical We supply the material and the men to handle it 
Engineers, Hotel Colorado, 
Glenwood Springs, Colorado. Contractors for heat and cold insulation all over the world, 
American Chemical Society, S | 
ew York. uppliers and exporters of all kinds of insulation 
National Petroleum Association (52nd materials for oil refineries a0 
Annual Meeting), Traymore 
Hotel, ——— peo N.J. , M ‘ e 
Western Petroleum Refiners Associa- - jn 7. 
tion (Regional Meeting), Henning agnesia 85 lo Rockwool Asbestos Cork 
Hotel, Casper, Wyo. 
For all temperatures, in sections, blocks, segments, sheets, blankets and plastic form. 


All finishing materials. 
California Natural Gasoline Associa- 
tion (29th Annual Fall Meeting), 
Ambassador Hotel, Los Angeles, INTERNATIONAL 


California. . : TECHWICAL  & a E I 6) N ft I D 
. Pe » fi A ‘in- 
Western Petroleum Refiners Associa TRADING COMPANY . 


tion (Regional Meeting), Garrett 
Hotel, El Dorado, Ark. 


SCHIEDAM - NETHERLANDS 


cable address Cletontreding 


VYarch, 1957 -Prereroreum REFINER 





Reviewing New Books 





The Vanishing Scientist 


Critical Years Ahead in Science 
Teaching, edited by Fletcher Wat 
son, Paul Brandwein and Sidney 
Rosen, Harvard University Print- 
ing Office. Free copies may be ob- 
tained from Professor Fletcher G 
Watson, Graduate School of Edu 
cation, Lawrence Hall, Harvard 
University, Cambridge 38, Mass 

The decline im recent years in the 

number of students interested in school 
science programs in the U. S. has begun 
to cause a great deal of concern among 
educators. Why are students passing up 


A recent survey of some 
425 science teachers brought out these 
reasons: student preference for easier 
courses which won't lower their grade 
average; lack of communication be- 
tween high school and college about 
science programs; little emphasis on 
science experience by teachers while 
pupils are in high school 

To study the problem and to come 
up with specific recommendations, 23 
prominent U. S. educators held a month- 
long conference last summer at Har 
vard, Critical Years Ahead in Science 
Teaching is the report of that conference 

In this well documented report, the 


the programs? 


QUACHROM 
GLUCOSATE ‘ Z 


The toughest corrosion prob- 
lems in cooling water systems are 


readily controlled with Haering’s 
Quachrom Glucosate* is constantly used 
Industry to prevent unnecessary 
waterside corrosion. 
maintenance costs result 


Glucosate* 
in the Petroleum 
shutdowns due to 
equipment life and lower 
from Quachrom 


record of Quachrom Glucosate*. 


lettech A 





Write on your comp 





Glucosate* control. 
rosion inhibitor can rival the long outstanding 


for information 
on @uedhem and other Organic Glu- 


uachrom 


Longer 


No other cor- 


* REG US PAT. OFF 


cosates. Request special liter- 
oture on your par- 
ticular water 
problem. 
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GENERAL 


eek Batiae ©. Be 


OFFICES 


MANUFACTURERS 
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SAN ANTONIO, TEXAS 


TROLEUM 


educators warn that the first step in 
training scientists—high school science 
teaching—is critically near a breakdown 
In view of the importance of science 
and scientists, they find the situation 
“perilous.” 

Among their findings: there ts a 
shortage of science teachers now and it 
will grow more acute in the next decade; 
some of the people now teaching science 
are not qualified; many college gradu- 
ates qualified to teach science do not 
enter the teaching profession because 
of more attractive offers from govern- 
ment and industry. 

Among their recommendations: the 
critical condition of science teaching 
should be brought to public attention; 
colleges and universitics should coop- 
erate with scientific groups in a vigor- 
ous recruitment campaign for secondary 
school teachers, especially in science 
and mathematics; high school teachers 
should encourage pupils to consider 
science teaching as a career; national or 
at least regional standards for teacher 
certification should be adopted and bet- 
ter methods sought for appraising 
teacher competence; a five year college 
training program for teachers should 
be a mandatory minimum 


Workings of Competition 


Price Making and Price Behavior in 
the Petroleum Industry, Ralph Cas- 
sady, Jr., Yale University Il’ress, 
New Haven, Conn. $4. 

Professor Ralph Cassady’s study of 
the dynamics of competition is the first 
in the Monograph Series on the eco- 
nomics of the petroleum industry to be 
published by the Yale University Press 
Other volumes will be issued as the 
studies are completed by the several 
authors. 

Made with the full cooperation of the 
oil industry, this study exposes the ac- 
tual techniques of business rivalry. In 
it the author analyzes the nature of 
competition, the economic principles un 
derlying competitive behavior and the 
complex factors determining pricing at 
crude, refinery, tank wagon, and retail 
levels. He shows how individual com 
panies operate in an attempt to wrest 
business away from one another, how 
opponents are chosen, how a price war 
is waged and what legal problems enter 
into a system of competitive arrange 
ments. 

Cassady, professor of marketing at 
the University of California, writes on 
the inside workings of a vital industry 
from an outsider’s point of view, and, 
in so doing, contributes valuable obser 
vations for both members of industry 
and professional economists. 


. . . 

Training Aids 

A collection of materials for use by 
refinery training directors and super- 
visors is now available from the library 
of the American Petroleum Institute, 50 
West 50th Street, New York 20. To 
date the collection, which was contrib- 
uted by oi] companies, consists of man- 
uals, outlines, conference leader's guides, 
questionnaires and related materials. Ad- 
ditional contributions are solicited 

This useful collection, sponsored by 
the Committee on Training of the Insti 
tute’s Division of Refining, was begun 
early in 1953 to fill a long-felt: need 
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Custom built electrostatic units engineered by Howe-Baker 
have the “bugs” removed before each design leaves the 
drawing board. That's why refiners using Howe-Baker instal- 
lations on three continents are getting trouble-free operation 
in treating over 1,000,000 barrels of crude oil per day. 


SPECIALISTS IN PETROLEUM EMULSIONS 


THE HOWE 
BAKER CORP. 


ESPERSON BUILDING * HOUSTON 2, TEXAS 


DESALTING 
EQUIPMENT 





Solves refiners’ 
Storage problems 
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Semi-trailer Mounts 30 or 38 Tubes for Mobile, 
Compact, High Pressure Hydrogen Storage 


In response to hydrogen storage problems faced by new platforming 
process plants, Taylor-Wharton offers two kinds of high pressure 
cylinder installations, the permanent and the transport, now success- 
fully used in the chemical industry. 


Investigation of high pressure equipment will reveal the economy 
of this method of storage. (Low pressure storage requires an expen- 
sive compressor.) The tubes readily provide a flexible supply of 
hydrogen to get you “on stream’ quickly. High pressure storage 
saves space, packing up to 50,000 cubic feet of hydrogen at 2400 
psi in the transport. 


Write now for Bulletin 300 which will show you the economy of 
Taylor-Wharton cylinders for your hydrogen plant. 


Semi-trailer with 30 or 38 tubes is delivered to point of usage. 
Capacity of 30 tube unit is 39,000 cu. ft. at 2400 psi; of 38 tube 
unit, 50,000 cu. ft. at 2400 psi. 


Taylor-Wharton can also furnish individual storage cylinders, 
made to ICC 3A2400 classification and qualifying under API- 
ASME for 1450 psi. 


Taylor-Wharton high pressure transports efficiently store and 
deliver for Allied Chemical & Dye Corporation. High storage 
capacity and mobility will save handling dollars and floor 
storage space for you too. 


Modern heat treating facilities for tubes at Taylor-Wharton Iron 
and Steel Company. 
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TAYLOR-WHARTON IRON & STEEL COMPANY 


CINCINNATI 12, 


onto 


Also Manufacturers of: Manganese Stee! Castings, Alloy and Carbon Stee! Castings, Special Trackwork, Gas Cylinders 
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the authors, Protessor John Go Mebean The high degree of competition be 
and Assistant Professor Robert William tween oil companies, rather than’ the 
Haigh, there are still many profitablh lack of it, says the study, accounts for 
fields open te small refiners. Provided, the growth of large, integrated oll 
he refining staffs of oil companies for a thes pomt out, the small companies — companies 
single, central source of materials on Choose situations suited to the tinane ial 
Virtually every phase of refinery training and manacertal resources avaiable F 
Con request, items may be loaned wit! them Ryder Succeeds Miller as 
ut charge. Those wishing to borrow Small refiners loss of position has s Pm 
specitic items should address their re come about chiefly because of tech Dean at Michigan State 
quests to the APE Librarian. On request nological advances which have forced _ ‘ 
the Institute’s library staff will neve refiners to invest large sums in ex- Dr. John 1D. Ryder, 47, head of the 
tiate permission for reproduction of — Panstons and because small retiners Electrical Engineering department at 
loaned items for permanent reference either do not have the necessary capital the University of Hlinots, has been 
Thor is an charac for this scevice, The or prefer to keep it as profit rather than named dean of the School of Engineer- 
library staff will also arrange for the  "euiwest it ing at Michigan State College. He suc- 
photestating or microfilming of specitic Small retiners have had much SUCCESS, ceeds Dean Lorin G. Miller, retired 
‘tems. with the only charue for this serv say the authers, by operating m= geo Dean Miller, a member of the stafi 
ice being the cost of reproduction eraphic areas which larger companies since 1929, had served as dean since 
Participation in the collection is) vol cannot reach at competitive costs, 1949 


untars, Those wishing to contribute 
their company’s materials should send 
three copies of each item to Librarian, 
Amenecan Petroleum Tnstitute, at the 
New York address \vatlability. of eacl 
item should be clearly madicated. Only 
restriction on contributions os that they 
| ed larger than 12x18 inche -, 
sive ot a standard library shelt 

The major subject classitications in 
the present collection are: botlermakers, 
carpentry, crattsinen, electricians, ma 
chinists, management, miscellaneous, re 


¢ 
tre 


finery practices and processes, super 
visors, technical and welding 


Small Refiners Still 
Have Chance Says Study 


In the last G0 vears small retiners have 
seen ther share of the nation’s refinine 
capacity drop trom 28 te 15 percent ot 
the total, according to a study of tte 
erated oil companies published by Har 
vard Business School's Division of Re 
search Phe study, “The Growth of 
Intecrated Oil Companies,” gives par- 
ticular attention to the problems of small 
refiners inits 728 paves 

utoin the evolution that has dimin 
ished the standing of small refiners, say 
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The National Registry of Rare Ruggedly b 
(Chemicals, Armour Research e but W 
Foundation, 33rd, Federal and Geld vs acy 
Dearborn Streets, Chicago 16, has tory accur ; 
received urgent requests for the ce ted A 1 
chemicals listed below. If anyone ~ “ vid 4 RECORD Preumotic NO 

as one or more, even if only one bis Lid . i P RDING controll 
vram quantities, please inform the j ‘| e RECO Prevmotic 


Registry. TRAN 
o RECORDING rene 
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SmiTTING. 


SMITTING- 


Pungsten hexacarbony! 
Dimethyl zine 
3,3,3-Trifluoro-l-propene 
3,3,3-Tritodo-1-propene 
iso-Butylene oxide ‘ N 
Dithiohydroquinon appli- 
Naphthalene-2,1-diazo-oxide us fully about a el Me- Record! ‘ 
Neopentyl alcohol cation an reque 3113 €. Tith St. © 8° 
n-Dodecanesulfonic acid 111 Revis 

Petrabromo-o-xvlenc tin No. 

Sulfamiicl 
2,6-Dittert.-butyl)-4-ethylphenw! 


lit beta-aminoethyl) sulfide 

2.5-Dimethyltetrahydrofuran ; 

? 3,4-Trinitrotolucne SEND FOR BULLETIN No. 111R2B 
Petramethyvlene sulfone 
Piperyvlene Sd 
2-Chiloreo-1 naphthol 
2-Amino-1, 3-propanediol! 


$-Methylindole 
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blind 


lined 
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HERE concentration of liquids 
such as sulphuric, muriatic or 
other acids necessitates equipment with 
special linings, Jerguson can furnish 
you with reflex or transparent gages 
lined with natural and synthetic rub- | 
bers, lead, phenolic base compounds, 
Teflon, and other materials, Jerguson 
Lined Gages are desizned to meet your 
requirements of long-life and depend- 
able operation. 
| 
To mect your constantly increasing va 
ricty of demands, Jerguson enginecrs, 
working closely with the men in the 
Chemical and Petrochemical Fields, 
have developed a complete line of 
sound, dependable liquid level gages, 
valves, and specialties in various metals 
and synthetis to handle corrosive 
liquids and gases. 


Jerenson Gavet keep you out of 
trouble, and they save you time and 
money. Send for drawing GD-431 
on Lined Gages, or send your ve 
quirements 


Gages and Valves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 
Offices in Mejor Cities 
Seequsen Wess Gane & Veive Co. a tendon, Eng. 








ie Service, Porls, F ronce 








204 





Three Get Appointments in 
Babcock & Wilcox Division 


Nielsen, vice 
La mmember 


president, has been 


of the board of direc- 


Nielsen Craven 


& Wilcox 
of the 


Sullivan 


tors at Babeock 
and placed in charge 
Bother diviston 

At the same time W. 1D). Sullivan was 
elected a vice president im charge of the 
Manuiacturing department of the Boiler 
division, and J. I Craven named super 
intendent of the Erection department of 
the Bealer division 

Nielsen, 
was elected vice 
the Manutacturing 


Company, 
company's 


joined BREW im 1924, 
president in charge of 
department of the 
Boiler division in) April, 1953. Sullivan 
has been with the company 1916, 
was made regional manager of the Man- 
ufacturing department m August, 1953 
Craven, who joined Babcock & Wilcox 
25 vears ayo, has been assistant super 
intendent of erection fer the Boiler di 


1948 


“ he 


sinee 


Vision sitiee 


Timkin Forms Mexican Firm 


Timken Roller Bearing De Mexico 
new company formed to handle 
sale of products manutactured by 
Finken Roller Bearing Company 
of Canton, Olie offices and ware 
house facilities of the new company are 
located im Mexico City 

\. BF. Porter, whe represented 
The Trnken Company inp Mexico for 
several has been appomted man 
company. Ele will be 
Hhiecrs 


1s at 
the 
Ihe 


Sales 


lias 


\ea©rs, 
aver of the new 


avled by tour sales eng 


Panellit Building New Home at Skokie— 
Construction has begun on the new plant Panellit, Inc., 


UOP Adds Boyd Koepke to 
Staff as Sales Representative 


Boyd F. Koepke, who has been 
ciated with the petroleum industry tes 
more than 30 
has jomed Universal 
OW Products Com 
pany. For the past 
emzht) years he has 
heen engaged im tech- 
nical sales work in 
the petroleum field for 
Aluminum = Company 
of America 

At UOP he 
the company’s sales 
representative to re- 
finers and manufac- 
turers of natural gas 
line in the Mid-Con 
tinent and Gault Coast 
areas. He is a graduate 
sity of Oklahoma 


iss 


Veaw&rs, 


will be 


Koepke 


the Unas 


Ansul Schedules Start of 
11 Fire Training Schools 


\ record number of eleven industrial 
tramime schools—the first) starting 
24 and the last starting September 
2e—will be held during 1954 on the tire 
test field of the Ansul Chemical Com 
pany at Marinette, Wis 

Keach school will last three days, the 
starting dates being May 24; June 14, 
21, 28; July 19, 26; August 16, 23, 30; 
September 13, 20 

The school is held 
of traiming plant tire marshals, safety 
directors, tire brigade leaders and mih 
tary and municipal fire suppression offi 
cers in the latest techniques of extin 
cuishing fires with dry chemicals. Ree 
istration is limited to 25 men for ea 
with reservations accepted on a 
first-served 


fire 


Maas 


for the purpose 


hi 
school, 


first-come, basis 


Armour Expands Laboratory 
Laboratory tacilities of Armour and 

Company's Chemical division have been 

expanded to include a petroleum re- 


is building at Skokie, lil., to house its 


engineering, manufacturing and administrative activities. When completed the one-story plant 
will provide 82,000 square feet of floor space. This may be ultimately increased to 150,000 square 
feet. Two Panellit subsidiaries, Panalarm Products, Inc., and Panascan, Inc., will be included in 


| Panellit’s move into the new quarters. 


PeTROLEUM 


REEINER--1 $3, No 
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search section. The new petroleum group 
will be headed by Dr. LL. L. Bott 


Thielsch Joins Grinnell 
As Metallurgical Engineer 


(srinnell Company, Inc., of Providence, 
R. I., has announced the appointment of 
Helmut Thielsch as 
metallurgical ch- ope 
gineer of its Indus 
trial Piping «division 

Thicls« h, whe was 
ter three vears with 
the Weelding Re- 
search Council of the 
huginecring Foun 
dation, will be con 
cerned witl the 
preparation of speci 
fications, approval of 
materials for weld 
ing. metallurgical and 
welding research, iad ; 
the preparation «ot Thielsch 
technical reports. He wall also represent 
Grinnell on several major technical com- 
mittees concerned with the fabrication 


perpen 


Jeffers Advanced to New Post 
In Robertshaw-Fulton Division 


Robertshaw-Fulton Controls Com 
pany has announced 
the appomtment of 
Fheanas Ff letfers 
te assistant veneral 
manager eat the \na 
hein cliviston, Ana 
hem, Cala, and hos 
clection as au assist 
ant vice president on 
the company. ‘I 
Arden) contimues as 
general manager i 
the Anahean divister 
letfers was tormer 
Iv chiet) enyimeer at 
Nnahemm, whieh ots 
one of emht Robert 
shiaaw- Fulton divisies 


Jetters 


Service Pins Awards Featured 
At BS&B General Sales Meet 


\pproxtmately 225 sales personnel at 


tended the general sales meeting held by 
Black, Sivalls & Bryson, Ine., recently 
at K insas ¢ ity, Mo \ll of BS&h's 34 siahe 5 
offices, branches, and plants and its Can 
adian subsidiary were represented at the 
meeting. High poimts in the meeting were 
a conducted tour of BS&BS Kansas City 
plant, panel discussions of marketing 
opportunities and selling: problems and 
the awarding of service prrnas Yeo bre hdl sales 
personnel 

Dhirtv-five year puns were presented 
te William Conner, Sam Drier, and 
folu KF. Humphrey, Sro Hal Bo besster 
was awarded a §0-vear pin, and Lee Rel 
ton, Glenn Parmlee and Walson Deardeartt 

- . 


recened prinis Peat years 


Davison Holds Safety Meeting 


Safety engineers, industrial relations 
ten and, im seme imstances, supern 
tendents and their assistants trom 12 


plants learned about me sutets tiethionds 


Varch, 1934- -Prerrotnum REFINER 


corrosives... solvents... gases 


SOLVE YOUR SPECIAL 
PACKING 
PROBLEMS.. WITH JOHN CRANE 


ohiteMlaiNe 
ow" 


Y 
O€ CORROSION-FREE PACKING SERVICE 
IN PUMPS AND VALVES.... 


You can effectively handle any corrosive liquid or gas by re- 
packing your valves and pumps with “John Crane’? Chemlon 
“C-V" Rings. Molded from the remarkable material, Teflon, 
“John Crane” Chemlon “C-V" Rings are impervious to almost 
every known chemical substance. They withstand extreme 
temperatures from —94° to +482°F—have extremely low fric- 
tion coefficient. **Breakout”’ friction is only slightly higher than 
that of running friction. Special cross sectional design affords 
positive sealing at practically finger-tight gland pressure. 

To bring you all the important advantages of Teflon for 
your particular sealing problem or application, ‘‘John Crane”’ 
has developed a complete line of Chemlon “C-V” 

Rings and male and female adapters. If you have 
special requirements, additional sizes can be 
molded to fit your stuffing box dimensions. 

“John Crane's” illustrated booklet “The Best in Teflon” contains extensive 


information on a wide variety of Chemlon Products. Send for your free 
copy. Crane Packing Co, 1820 Cuyler Ave., Chicago 13, ill. 





Suppliers. Hist 


lhe Ddavicon Chemical ¢ orporation 
eceont annual satets treating iain three t 
' sas bello oom the Vernon Manor 
Pheoted canned thee company's Cinecmnats 
(dhives, plant was the lest 


Kone and Company Becomes 
Hammel-Dahli Representatives 


Hammel-Dahl Company, Providenes 
Ko, has announced the appoimturent « 
lanes S Keone anal 
f ompany as new 
iles representatives 
lames S. Keome and 


(ompany, Nmaridleo, 


Rust-Oleum Holds Sales Meeting at Evanston— 
Pexas, will represent The recent four-day meeting of the sales organization of Rust-Oleum Corporation was 
Sfanesncl-Iahl in highlighted by a discussion of sales plans and a tour through the company's main plant at 
Fexas, Oklahoma and Evanston, Ill. Attending were, left to right: first row—Robert J. Chapple, Victor G. Harvey, 
; we John T. Winter, A. A. Ahiff; second row—P. H. Webb, T. F. O'Malley, Richard O'Malley, Walter 
cme cared Coonnepeanny Fenn, Thos. S. Walsh, J. Olin Jones, Sr., Earl Lyons; third row—H. P. Barth, Erwin G. Rondt, 
has heen operating: for Chas. McGee, 8. Haywood Brann, Otis B. Cassanova, J. R. Boren, Ben Guy, J. T. Trull, Lee R. 
the past several vears Hill, J. R. Mumford; fourth row—J. Herbert Lund, Dale W. Kimmel, J. E. Merritt, Jas. Home, 
wider the superviston Wm. Home, Paul Moffit, R. R. Stabley, Robt. J. Zobel, Hugh M. Sweeney, W. A. Bellows; fifth 
of James S. Keone sand row—Tom Smith, J. Donald Hadden, R. D. Repass, Wm. O'Grady, Robt. Gray, J. C. Simmons, 
Lats prow ite an er Edw. Sullivan, Robt. Hoffmeyer, Ray McGill; and standing—J. H. Moran, Ted White, U. S. 
anization — COUSEstins Ackles, H. W. Edwards, Warren A. Risk, J. R. Baker, Donald W. Fergusson, Robt. A. Fergusson, 
of several sales cai Kone Arnold Hoffmeyer, Jack Copeland, Arthur Cowan. 


neers expermnced im automatye contrel 


hk ities 


resentative at Healdte Ne: | Ml Rel lias General Electric Opens 


Six Changes Announced by Cee eee eae en’ New Apparatus Service Shop 


U. S. Steel Supply Division appointed manager of the Anson, Texas, \ new $1.6 million Apparatus Services 

United States Steel Corporation's Onl branch store, succeeding kb. bk. Rust. Shop and warehouse has been opened 
Well Supply Division has announced  uamed manager of the Wichita Falls, at) Philadelphia by General Electric 
the following personnel changes Fexas, store, and S. Eb. Snow has been Company. The new building occupies 

1) Wo MeMahan bas been named named assistant manager of drilling 92,000 square feet of floor space. ‘Terri- 
manager of its branch store at Heald equipment sales, with headquarters at tory serviced by the new facility includes 
ton, Okla, and HH bk. Collins field rep Dallas eastern Pennsylvania, southern New fersey 
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What's the Latest From 
Minimax ? 
MINIMAX-AIR FOAM EJECTOR, 


easily movable, exceedingly high output 
(up to 20000 1/min), for change-over 
from foam to water and spray jet opera- 
tion, excellent long-range ejector, of novel 
design, besides 


MINIMAX-AIR FOAM PIPE L8 AND 
BRANCH PROPORTIONER Z 8, for 


continuous foam output (5 000 1/min) 


STATIONARY MINIMAX-AIR 
FOAM APPLIANCES, for tank protec- 
tion, erected for many German refineries 
and tank storages. 





FOR 


NON-CORROSIBLE 
FLECTROLETS 


ELECTRIC MANUFACTURING COMPANY 


ame | MINIMAX A. G. STUTTGART 
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“Cavalcade of America” 
Films Available For 
Oil Company Use 


The story of men and women who 
helped to shape the dynamic, ad- 
venturous growth of America has 
been brilliantly dramatized on film 
for Du Pont's teles ision se ries, 
“Cavalcade of America.’ 

So far, more than 30 of these his- 
torical-interest films have been pro- 
duced. Their subjects range all the 
way from the Louisiana Purchase to 

“Teddy” Roosevelt's early days in 
the Dakota badlands . . . from pirate 
Jean Lafitte’s part in the defense 
of New Orleans to Samuel F. B. 
Morse’s invention of the telegraph. 

Many of the films deal with the 
people—and_ their ideas—who laid 
the foundation for our tremendous 
industrial progress. For example, 
the story of how Eli Whitney be- 
came the first mass production man- 
ufacturer of firearms . .. how Sam- 
uel Slater became the father of the 
American factory system .. . and 
how Tom Davenport, a blacksmith, 
created the first electric motor. 

These 28-minute films are ideal 
for public relations showings. You 
may also find them useful for en- 
tertainment at dealer meetings. Any 
Du Pont Petroleum Chemicals Di- 
vision representative or regional of- 
fice will be glad to help you obtain 
any of these films on a loan basis. 











SALES PROMOTION MANAGER 


Roseart F. Hanwick joined the Du Pont 
Company in 1950 and was appointed 
Sales Promotion Manager of the Pe- 


ROBERT F. HARWICK 


troleum Chemicals Division the fol- 
lowing year. He brought to this job a 
broad oil industry experience—ranging 
all the way from manufacturing to 
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Do Service Station Services 
Help Increase Dollar Sales? 


Report No. 6 of Du Pont’s continuing Survey of Consumer Gasoline Buying 
Habits points up the relationship between dealer 
services and volume of product sales 


Changing the vocabulary of millions of motorists is a tough job. But gasoline 
marketers hi ive been highly successful in doing it. What was once known as 


a “gas station” or 
“service station.” 


“filling station” is today thought of and referred to as a 


In accomplishing this name change, service has become an important part 
of gasoline marketing. But does it pay off in sales? Report No. 6 on Du Ponts 
extensive Survey of Consumer Gasoline Buying Habits contains statistics to 

take the answer to this question out of the “hunch” category. 


| 
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THE IMPORTANCE OF SERVICE as a service station sales stimulant is highlighted 
in Report No. 6 of the Du Pont Survey of Consumer Gasoline Buying Habits. 


e sditori il work with a petroleum publi- 
cation. 

In i934, Mr. Harwick started with 
the Gulf Refining Company as a unit 
operator at their Girard Point Refinery. 
He was later transferred to the Com- 
pany’s advertising and sales promotion 
staff at Pittsburgh. In 1948, he joined 
the Oil and Gas Journal as West Coast 
editor. 

At Du Pont, he has been in charge 
of such customer service projects as the 
Brand Name Program and the Survey 
of Consumer Gasoline Buying Habits. 

A graduate of Drexel Institute with 
a B.S. degree in Chemical Enginees 
ing, Mr. Harwick served for four vears 
with the U. S. Army during World 
War II. 





Report No. 6 covers specifically serv- 
ices given by dealers and services 
wanted by the motorist. Based on 3,100 
household interviews and 21,000 ob- 
servations at 1,193 service stations, the 
survey was conducted by National An- 
alysts, Inc. It is countrywide in scope. 


Importance Of Oil Check 
All of the motorists interviewed were 
asked what they considered the most 
important dealer service, Oil check was 
the answer given by more than 90% 
of them. 

And the station observations showed 
that the more often oil was checked by 
the station attendant, the more often 
oil was sold. Yet only a small percent- 
age of the total number of customers 


were offered an oil check. Many of 


OVER 
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them had to ask for it. And the largest 
percentage of motorists neither asked 
for nor were offered an oil check. 


Who Was Offered An Oil Check? 


Owners of newer and more expensive 
cars were offered the oil pone more 
frequently than owners of older cars. 
Yet, the chances are that the older cars 
are more likely to need additional oil 
between changes and therefore 
represent a greater potential market 
for oil. 

In addition to oil check, Report No. 
6 covers consumer attitudes toward 
many other bnportant dealer SeTVICES 

both free and paid. You'll find in it 
detailed information on the number of 
motorists who expect to have their 
windshields cleaned with every stop 

. how many motorists would like to 
have tire pressure and battery water 
checked more frequently... and even 
the relationship of these services to tire 
and battery = Mg It also contains data 
on paid services... plus data on the 
stimulating eflect of these services on 
sales, 

Sales-Service Ratio 

Phe station observations show that the 
motorists who received the most serv- 
ice purchased the most gasoline, On the 


OBSERVATIONS SHOW THAT AS MORE SERVICES ARE 
GIVEN OR PURCHASED, THE MOTORIST BUYS MORE GASOLINE 
AVERAGE GALLONS PUEC HATES 
Stevices 
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A TYPICAL CHART from Report No. 6 shows 
the relationship between free and paid services 
and gasoline soles. 


average, motorists who received free 
service bought 2 gallors of gasoline 
more than those who received no serv- 
ice at all, And those who received paid 
service purchased, on the average, 
slightly less than one gallon more than 
those who received no service at all. 
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Engineering Talks On 
Automotive Service Problems 


As an aid to oil company fuel and lubri- 
cation engineers, personnel from the 
Technical Section of the Du Pont Pe- 
troleum Chemicals Division are pre- 
pared to conduct a technical confer- 
ence on automotive service problems. 


The conference is designed for those 
directly concerned with the perform- 
ance of fuels and lubricants in the field. 
And it is expected that the material 
covered in the conference will prove 
extremely helpful to these engineers 
in answering customer complaints in- 
volving service problems. 


Broad Range Of Topics 
Five important topics are covered in 
the conference: 1. exhaust valve burn- 
ing; 2. induction system deposits; 3. 
road testing of gasoline; 4. ignition sys- 


Complete Information Available 


In addition to Report No. 6 which is 
now being distributed to marketing ex- 
ecutives, the full and complete infor- 
mation collected by this survey on serv- 
ices is recorded on IBM cards. This 
information can be cross tabulated to 
provide seasonal, regional, and other 
specialized breakdowns. These cross 
tabulations are available to oil com- 
pany market research groups through 
the Petroleum Chemicals Division's 
Wilmington office. 

The Survey of Consumer Gasoline 
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IN CANADA: Canadian Industries Limited — Toronto, Ont.— Montreal, 


NEW YORK, 
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Offices: 





tem and spark plug fouling; 5. engines 
and their octane requirements. T he in- 
dividual talks range in length from 35 
to 50 minutes. And the complete con- 
ference takes about half a day. 

The fundamental principles under- 
lying the specific operating problem 
are covered in each talk. The speakers 
use these principles to explain the prob- 
lems in a manner which suggests meth- 
ods of assuring trouble-free operation. 


Experienced Speakers 

Each talk is given by a well-qualified 
member of the Petroleum Chemicals 
Division’s technical staff. All have had 
years of experience in their respective 
subjects in the Du Pont laboratories, in 
oil refineries and in technical service 
activities. 

The talks, however, are informal and 
easy to follow. Each speaker is well 
trained in public ieveline And the 
talks are amply illustrated with colored 
slides. 


Available To Oil Companies 

This conference is available to any oil 
company. And it may be scheduled for 
any time at a location most convenient 
for the audience. If you are interested 
in obtaining the conference for your 
automotive service group, you may re- 
quest it from any Du Pont Petroleum 
Chemicals Division regional office or 
representative. To insure that all speak- 
ers are available, we suggest that you 
make arrangements well in advance. 





Buying Habits is part of a continuing 
Du Pont marketing study program. 
Work is already under way on a new 
study which will contrast dealer atti- 
tudes and beliefs with those of con- 
sumers. 
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Phone COlumbus 5-3620 
Phone RAndolph 6-8630 
Phone Tulsa 5-5578 
Phone PReston 2857 
Phone MAdison 1691 


Que.— Calgary, Alte. 


OTHER COUNTRIES: Petroleum Chemicals Export—Nemours Bidg., 6539—Wilmington 98, Del. 
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and Delaware. 
rhe new warehouse occupies 38,000 
feet of floor space in the new structure 


Nelson Howard Adds Graves 
To Chemical Sales Staff 


Clark Graves, a graduate of Univer- 

sity of California, has joined the staff of 

Nelson A. Howard, 

oe. Manufacturers 

Representative, Los 

Angeles. 

Graves, who also 

holds a Marine Engi- 

neering Degree from 

the Navy at the U.S 

Maritime School at 

Vallejo, Calif., will 

augment the sales of 

chemicals and chem 

ical additives to the 

petroleum refining 

industries; also chem- 

ical equipment to the 

Graves muneral and chemical 
manufacturing industries 

He was engaged in insurance and ad 

vertising fields prior to becoming asso 

ciated with Howard 


Company Changes 


John G. Fleming has been appointed 
to the new post of product planning 
manager of The Bristol Company. . . 

Fuchs, manager of high alumina 
and silica sales at Lacelede-Christy 
Company, has been appointed general 
superintendent—Fire Brick division of 
the company . James P. Kneubuhl, 
New York district sales manager for 
The Fluor Corporation, Ltd., for the 
past three years, has been named to the 
new post of vice president—Eastern 
area sales .. . Kenneth B. Little Com- 
any has become the representative of 
Badger Manufacturing Company in the 
Cinemnati territory T. A. Donahue, 
manager of the New York sales office 
of Minneapolis-Honeywell Regulator 
Company’s International division, has 
heen assigned to Honeywell’s Mexican 
subsidiary, Honeywell-Brown, S. A., as 
manager 

Charles G. Strowe, engineer in Blaw- 
Knox Company’s Chemical Plants divi 
sion, has been appointed sales engineer 
for the division Harold E. Bailey, 
New York, and William F. Ryan and 
Ralph D. Waterman, both of Boston, 
have been elected directors of Stone & 
Webster Engineering Corporation .. . 
Hal Schleitwiler has joined National 
Can Corporation as manager of indus- 
trial relations Dr. Warren C. Lo- 
throp, of Newton, Mass., has been ap 
pointed a vice president ot Arthur D. 
Little, Inc., in charge of the Research 
and Development division . .. The C. 
W. Poe Company, Cleveland, Ohio, has 
contracted to sell and apply protective 
coatings of The Insul-Mastic Corpora- 
tion of America in northeastern Ohio 

Golden-Anderson Valve Specialty 
Company, Pittsburgh, moved its 
general offices to new and larger quar 
ters at 1232 Ride Avenue, and has 
doubled its enyvineering staff Cen- 
trico, Inc., lias purchased the entire 


has 
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Landis Adds New Tap Plant— 


Manufacturing and office area devoted to 


the production of collapsible and solid adjust- 


able Taps at Landis Machine Company, | 


Waynesboro, Pa., has been increased by more 
than 60 percent with completion of its new 
Tap plant. The new building, requiring an in- 
vestment of approximately $250,000, is of brick, 
steel, transite and glass block non-combustible 
construction. 


Seymour Made President 
Of Atlas Mineral Products 


Atlas Mineral Products Company has 
announced the appointment of Dr. Ray- 
mound B. Seymour as 
president. Seymour, 
originator of many 
products in the Atlas 
line, joined the firm 
in 1939 and has served 
it since 1949 as ex- 
ecutive vice president 
and as a member of 
the board of direc- 
tors 

The announcement 
was made by George 
I.. Wirtz, who was 
recently promoted to 
chairman of the board, 
succecding his father, Seymour 
the late Maximilian FF. Wirtz, founder 
of the company and first president 


spare parts and machine inventory of 
the Westfalia line of equipment, plus the 
right to use the Westfalia trademark, 
from Columbia Westfalia Centrifuge, 
Inc. 

Austin F. Leach, manayer of renewal 
parts in General Electric Company’s 


Welding department, has been appointed | 


manager of product service for the de 
partment . Cortez P. Hackett, assist- 
ant director of development in the Sol 


vay Process Division of Allied Chemical | 


& Dye Corporation, has been appointed 
director of development William A. 
Matzke, Seattle, Wash. has become 
valve sales representative of Ohio Brass 
Company in Washington and Oregon 
\ffiliated with him in serving this terri 


tory are his sons, William A. and Robert 


J. Matzke ... Perkin-Elmer Corpora- 
tion has opened sales and service offices 
in Chicago, consisting of a showroom- 
laboratory, service personnel and a sup 
ply depot Afton D. Puckett, fur 
merly Pittsburgh sales representative of 
the Petroleum Chemicals division of 
E. I. du Pont de Nemours & Company, 
Inc., has become manager of the divi 
sion’s new Pittsburgh district 
Childers Manufacturing Company, 
Houston, has appointed Jordan Engi- 
neering Company, Cincinnati, Ohio, sales 
md engineering representatives for 








HOT FORGED from solid, 
rectangular steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


A TYPE FOR EVERY USE! 
FOR ALL PRESSURES ! 
FOR ALL TEMPERATURES ! 


Standard & Double 
Extra Heavy 
UNIONS 

Available with 

screwed or socket 

weld ends. 3000- 

Ib. sizes Ye" to 3”; 

6000-Ib. sizes Vy" 

to 2”, yy, 

















ORIFICE 
UNIONS 


With screwed or 
socket weld ends. 
3000-Ib. and 6000- 


Ib. service. j 














(MALE & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-steel, stain- 
less steel-to-steel or 
orifice seats, 3000-lb. 


— only, 











Standard & Double\ 
Extra Heavy 


LUG NUT 
UNIONS 


Hammer-type for 
quick opening and 
quick closing. 











WRITE FOR CATALOG 11 
showing the complete Catawisso 
line of Perfect Seal Products 


CATAWISSA VALVE AND 
FITTINGS COMPANY 


25 Mill St. — CATAWISSA, PA. 
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ALWAYS 


with AIRETOOL tube 
cleaners and expanders 


For really effective tube cleaning in any 
refinery unit, tools must have power 
power to rapidly and efficiently remove 
hard-rock coke deposits. AIRETOOL 
high speed motors have that power. 

3all bearing thrusts at both front and 
rear assure constant torque at all 
speeds — loaded down to as low as 

50 RPM, they will not bog down or 
stall! All AIRETOOL motors are 

tough but still easily maintained; 

all parts are ground to a slip-fit 
requiring no special tools. 

See how easily you can save 

time and money on tube 

maintenance; write to The 

AIRETOOL Manufacturing 

Co., 316 S. Center St 

Springfield, Ohio. 


a good job 
well done... 


AIRETOOL series 6000" 
ball bearing motor, 
shown with single ex- 
pansion type cutter head 
for thoroughly cleaning 
coke from straight tubes. 
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“Solve tube 
expansion problems 


There’s an AIRETOOL TUBE 
CLEANER and TUBE EXPANDER 
for Every Type of Tubular Construction 





mt, 


AIRETOOL 


MANUFACTURING COMPANY 





SPRINGFIELD, OHIO a 


For accurate, consistent rolling of 
condensers or heat exchangers, 


tube ends, AIRETOOL 
Tube Exponsion Sys- 
tem automatically rolls 
joints to uniform and 
maximum tightness, 
eliminating all possi- 
bilities of over-expan- 
sion of tubes and dis- 
tortion of tube sheet. 


Branch Offices: New York, 


Tulsa, Philadelphia, 





Representatives 

Mm princepal cities 

in USA. Canada 

Mexico, South America, England 


Houston, Baton Rouge, 


Chicago, Hudson Heights, N. J. 


PerTROLeEUM 


Childers aluminum weather-proof jack- 
eting in southern Ohio Stauffer 
Chemical Company has moved its New 
York headquarters from 420 Lexington 
Avenue to 380 Madison Avenue . .. Dr. 
Robert W. Work, formerly assistant 
manager in charge of the Textile divi- 
sion process research at Celanese Cor- 
poration of America’s Summit, N. J., 
laboratories, has been named assistant 
manager of plant operations for the 
Textile division. At the same time Dr. 
Russell O. Denyes, former head of vis- 
cose and new fiber research at Sum 
mit, succeeds to the post vacated by 
Dr. Work Attapulgus Minerals & 
Chemicals Corporation has bought 
American Cyanamid Company’s one- 
half interest in Porocel Corporation, 
making the latter a wholly owned At- 
tapulgus subsidiary Consolidated 
Chemical Industries, Inc., has moved 
its New York offices to 380 Madison 
Avenue Debco Equipment Com- 
pany, Inc., St. Louis, Mo., has become 
the representative of Kewanee-Ross 
Corporation, Kewanee, IIL, in the St 
Louis territory 


Rockwell Names Pommersheim 


| Chief Engineer at Norwalk 


Joseph Pommersheim, a project cn 
vineer at Rockwell Manufacturing Com 
pany’s Homewood, LIL, plant, has been 
promoted to chict 
engineer of the com 
pany’s Norwalk, 
Ohio, plant 

Pommershetm 
joined Rockwell in 
November, 1952. Be- 
fore that he had 
spent two years as 
a design engineer for 
Miller Pottery En 
gineering Company 
and four years in the 
Drafting department 
of United Engineer 
ing and Foundry 
Company. During 
World War II, he served five 


with Army anti-aircraft units 


Pommersheim 


years 


Robertshaw-Fulton Controls 
Makes Sales Personnel Shifts 


Joseph C. MeCarthy, Toronto, has 
been appointed Canadian sales represen 
tative for Robertshaw-Fulton Controls 
Company's Robertshaw Vhermeostat, 
American Thermostat and Grayson di- 
vision. He was formerly with Consum 
ers’ Gas Company 

In the company’s Fielden) Instrument 
division, Robert (Hara has been added 
te the staff of the Detroit office as sales 
engineer, He was formerly on the stafl 
of the Application Engineering depart 
ment at the Fielden office and factors 
in Philadelphia 


Clare Construction Used to 
Form New Selas Subsidiary 


Selas Corporation of America, Phila 
dephia, has formed a new subsidiary 
Selas Constructors, Inc., Houston 

Clare Construction Company, Hous 
ton, has been acquired as the nucleus 


KEEINER—T ol 33 





Paint, Varnish and Lacquer 


Success in the process! They all rely on 


fora 

complete line 

of high quality 
petroleum chemicals 


PETROLEUM 


PARANOX 
PARATONE 
PARAFLOW 
PARAPOID 
PARADYNE 
PARATAC 
PETROHOL 
Methyl! Ethyl! Ketone 
Dewaxing Aid 
Ethyl Ether 
Isopropy! Ether 
Reference Fuels 


March, 1954 


PETROLEUM 


SURFACE COATING 


PETROHOL 91 
PETROHOL 95 
PETROHOL 99 
JAYSOL 

Secondary Buty! Aleohol 
Secondary Butyl Acetate 
Isupropy! Acetate 
Acetone 

Methyl! Ethyl Ketone 
Ethyl! Ether 

Isopropyl Ether 
Dicyclopentadiene 
Napththeniec Acids 
Iso-Octy!l Alcohol 

Decy! Alcohol 

Denatured Ethyl Alcohol 


REFINER 


CHEMICAL 


PETROHOL 91 
PETROHOL 95 
PETROHOL 99 
JAYSOL 

Iso-Octy!l Alcohol 
Decyl Alcohol 
Denatured Ethyl Alcohol 
Tridecy!] Alcohol 
Dicyclopentadiene 
Isoprene 

Butadiene 

Ethyl Ether 
Isopropyl Ether 
Tetrapropylene 
Tripropylene 
Aromatic Tars 
Benzene 

Acetone 

Methyl Ethyl Ketone 


34 successful years of leadership in serving industry 


To get proved results rely on a leader. The Enjay 
Company offers a wide variety of chemicals, backed 
up by 34 years of pioneering, research and experi- 
ence. More and more industries in many different 
fields are depending on Enjay for successful results. 
Be sure you specify Enjay for your chemical needs. 


ENJAY CO., INC. © 15 West Sist Street, New York 19, N.Y. 
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.XAC]LINE. 


and it’s automatic... 


Your present indicating or recording 
pyrometer controls can be made to 
function more precisely—minimizing 
overshooting and undershooting—to 
meet the closest temperature-control 
requirement. 

Simply introducing the XACTLINE 
into the control circuit will give you 
this ‘Straight-line’ temperature con- 
trol. It automatically anticipates tem- 
perature changes before they occur 
—producing a short on-off cycle. Un- 
usually sensitive performance is due to 
the complete electric operation—no 
moving mechanical parts. No adjust- 
ment or coordination with the control 
instrument is necessary regardless of 
the size of the furnace—electric or 
fuel fired—length of the heating 
cycle, or size of the load. 














Feoct reproduction of temperature chart for a 
heating process showing the comparison of the 

Straight Line’ temperature control produced by 
XACTLUINE and the saw tooth curve obfained with 
only conventional control 


price $89.50 #.0.28. cHicaco 
115 of 230 Volts, 60 Cycle. 
Complete installation instruciions. 
GORDON. 7 
St SERVICE,>: " 
CLAUD S. GORDON CO. 


Manufacturers * Engineers * Distributors 
Metallurgical Testing Machines + Temperature Control 
Instruments + Thermocouples & Accessories + Industrial 

Furneces & Ovens 
Dept. 25 « 3000 Seuth Wellace $?., 
Dept. 25 - 2035 Hamilton Ave., Ci 


au 


Chicage 16, til. 
lend 14, Ohie 
a 


4} 
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of Selas Constructors, Inc. R. T. Clare, 
Jr., the former owner, will be its gen- 
eral manager and vice president. 

K. W. Fleischer, manager of the Fluid 
Processing division of Selas Corpora- 
tion of America will be responsible for 
cle Signs aS engineering vice president of 
Selas Constructors, Inc 


Oakite Assigns Wiggins As 
Kansas City Representative 


G. R. Wiggins has been appointed 
technical service representative for Oak- 
ite Products, Inc., in 
the Kansas City 

area. 

For the past four 
years. Wiggins,a 
chemical engineer- 
ing graduate of 
Transylvania Uni- 
versity, has been the 
Kansas City repre- 
sentative of a large 
paper firm. In his 
new position he will 
service petroleum 
and railroad ac- 

i counts in the Kansas 
Wiggins City area. 

Wiggins recently completed an inten- 
sive seven-week training course at Oak- 
ite’s New York headquarters and in the 
field 


Johnson Joins Sherman Products 
As District Sales Manager 


Chesley H. Johnson, who has been 
engaged in sales and other work in the 
implement, textile and automotive in- 
dustries in New Eng- 
land, has been ap- 
pointed district sales 
manager in the New 
England and New 
York territory for 
Sherman Products, 
Inc., Royal Oak, 
Mich. Sherman man- 
ufactures Sherman 
hydraulic backhoe 
type earth diggers. 

Johnson, who com- 
pleted electrical, 
technical and engi- 
neering courses in 
the U.S. Army, will 
headquarters in Worcester, 


Johnson 


inake 
Mass 


his 


Ethyl Advances Four in 
Manufacturing Department 


In promotions to management 
positions in’ Ethyl Corporation's Man 
ufacturing department at Ethyl’s Hous- 
ton and Baton Rouge, ba, plants: 

Wallace F. Armstrong, who has been 
manager of the company’s Houston 
plant since 1951, moves up to the new 
position of assistant general manager of 
manuf.cturing with offices at the Baton 
Rouge plant. Glenn ©. Haves, acting 
assistant plant manager at Baton Rouge, 
been named Houston plant man 
aver. James J. Bergin, superintendent of 
operations at Houston, moves up to the 
new position of assistant manager of 


top 


has 


This YORKMESH 
DEMISTER 


means 
Clean Separation 
in a 

Vacuum Tower 


RESULT: 


Cleaner gas oil with reduction in 
carbon and metals contamination 
which means increased yield of 
higher octane gasoline from your 
ker 


cat crac 


or installation in 
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= sl DEAN BROTHERS PUMPS |NC. 
the Houston plant. Melvin C. Hudgins, Type R2R Centrifugal Process Pumps 


acting manager of maintenance and on- 
plant construction at Baton Rouge, has 
been named assistant manager of the 
Baton Rouge plant. Roy N. Clothier 
will continue as manager of the Baton 
Rouge plant 


Flory Succeeds Anderson as 
Flexonics Purchasing Agent 


Kenneth H. Flory has been appointed at 
y ag . " 
purchasing agent of Flexonics Corpora 3X6 RZRSM “4691 
tion, Maywood, IIL, 
succeeding R. E. 
Anderson, resigned. 
Flory joined the 
company, formerly 
Chicago Metal Hose 
Corporation, in 1948 
as a buyer, and was 
assistant purchasing 
agent before his 
present appointment. 
Earlier, he was in 
purchasing work 
with the Frigidaire 
division of General 
Motors Corporation 
Flory and General Engines 
Company. Flexonics DISASSEMBLY: The Type R2R process OPERATING RANGE: Type K2R. Heavy 
Corporation manufactures flexible metal pumps can be disassembled without dis- duty, process pumps are available in 
tubing, expansion joints aircraft assem- connecting the suction and discharge pip- eighteen different sizes, enabling our eng!- 
blies and compor t : t ing. By firat removing the spacer from the neers to furnish unite specially designed 
_— PORENE Parts. spacer type coupling, and unbolting the and constructed for the particular work 
casing from the cradle the entire cradle to be performed, 
and complete rotating element can be re- Capacities: 60 to 2000 Gallons per minute. 


Industrial Filter Completing moved without disturbing the suction and Heads: Up to 400’. Speeds: 900 RPM to 


. . . - > 
Third Expansion in Six Years ee ee paneianatenl 

Industrial Filter & Pump Manufac- BUILDERS OF OUTSTANDING PUMPS 
turing Company, Chicago, is completing SINCE 1869 
its third expansion program in the last 
six years. The present program includes CENTRIFUGAL and RECIPROCATING PUMPS 
a plant addition of 15,000 square feet : 
and new equipment. Supplementing 
these enlarged manufacturing facilities 
is a new Research and Development 
department that will work on improve- 
ments in the design and performance of *s Horizontal, Single Style, Double 

Acting, Piston Type, Close Clear- 


the company’ ; - Tr 3 - 
e company’s products, Another addi ance Pump. Designed to handle 
uuon is a new experimental laboratory volatile liquids 


which has been outfitted and staffed to 
study coagulation rates, treatment of in 
dustrial wastes, the conditioning of in- 
dustrial process water and ion exchange 
applications 


Type R2R Process Pump 
‘= 


TYPE R2R 


Type R2R Process Pump __ 


Kaiser Adds Stern to Horizontal, Duplex, Double Acting, 
Pollution Engineering Group Pedestal Mounted Centrifugal Side Pet, — Bae os See 


. . .s P 
Arthur C. Stern has joined the staff — 


of Kaiser Engineers division of Henry moe, 
J. Kaiser Company. He will be a mem le 
ber of that firm's air and stream pollu 
tion engineering group 

Stern, formerly chief of the kngineer- al 3556 
ing unit of the division of Industrial 
Hygiene and Safety Standards of the 728 
Ne Vass State Ci Sohne Double Pedestal Bearing Centrif- Durable Duplex Packed Piston Pat- 
New FOrK Stale epartment ot Labor, ugal Pump tern Steam Pump, Side Pot Type 
has long been associated in the field 
of industrial hygiene. He was formerly 
engineer in charge of the New York é ESTABLISHED 1869 
City Department of Health air pollu 


tion survey tg DEAN BROTHERS PUMPS /NC. 
Mayne Becomes Manager of age INDIANAPOLIS /WO. 


Cyanamid Division Plant 32] W Tent $7 
ng ee grag Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
of American Cyanamid Company's In- Representatives in Principal Cities 


dustrial Chemicals division. Before his 
appomtment he was manager of small 
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INSULATE 
YOUR 
CONDENSER 
TUBES? 


You may be doing 
just that if your plans don’t 
include CHLORINATION 
EQUIPMENT for slime control 
by WALLACE & TIERNAN. 


Chlorination equipment 
because it controls slime that 
grows on the walls of condenser 
tubes not protected against it. 
Enough of the growth even- 
tually seriously reduces heat 
transfer efficiency — actually 
insulates your steam from the 
cooling water. Back pressures 
go up, production drops, oper- 
ating and maintenance costs 


WALLACE 


COMPANY 


rise, and eventual shut-down 
becomes necessary for regular 
clean-out pericds. 


Wallace & Tiernan equip- 


ment because it is versatile, | 


sturdy and dependable — 
proven by thousands of success- 
ful installations, vouched for 
by satisfied users everywhere- 


and because there’s a Wallace & | 
. . | 
Tiernan chlorinator for every 


job. Write today for informa- 
tion on how Wallace & Tiernan 


chlorination may help you solve | 


your slime problem. 


NO WATER 


$s 


regar 

d les > 

Source. i Ss 

helps re 

Proce 
Ss . . 


Of th 

: e 
i lorination 
@uce slime in 


& TIERNAN 


owe. 
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plant operations for the Industrial 
Chemicals division 


American Meter Advances Kribs 
And Adds Holt to Sales Staff 


C. J. Kribs has been made assistant 
to the manager of the Southern divi 
sion of Westcott and Greis, Inc., sub 


Holt Kribs $ 


sidiary of American Meter Company, 
and Lee Holt has joined American 
Meter as a sales engineer 

Prior to joining the Westcott and 
Greis division of American Meter in 
1947, Kribs was with Southern Natural 
Gas Company. Holt, formerly an in 
strument technician in the Research de 
partment of United Gas Pipe Line Com 
pany, will cover parts of Arkansas 
Louisiana and East Vexas mi his new 
position 


Chiksan Company Appoints 
Downs Chief Design Engineer 

Kenneth J. Downs has been appointed 
chief design engineer of Chiksan Com 
pany. In this capac- 
itv, he will supervise 
the Design and De 
velopment section of 
the Engineering ce 
partment and will 
direct) the operation 
of the Test Labora 
tory. He has been 
with Chiksan Com 
pany four years as 
a design engineer. 

For the past 21 
vears Downs has 
heen engaged in en 
gineering work, pat 
ticularly in the auto 
motive industry. For a number of years 
he was an engineer with Morris Motors 
in Coventry, England 


Fram Corporation Announces 
Purchase of Warner Lewis 


Fram Corporation, Providence, R. 1 
has anneunced the purchase of Warner 
Lewis Company, of Tulsa, Oklahoma 
The newly purchased company will be 
known as Warner Lewis Company, di 
vision of Fram Corporation, and will 
continue operations at its Tulsa head 
quarters. The Fram Corporation. thus 
acquires a wholly owned subsidiary 
company specializing in liquid fuel sep 
arators, filters and meter calibrating 
tanks 

Terms of the purchase agreement, 
conclude early last month, were nat dis 
closed by Fram. However, the acquisi 
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FOR ADDITIVES OR CHEMICAL REAGENTS 





Model 1105-S 


This new, compact proportioning pump, by 


@ LOW COST 
%Proportioneers, Inc.%, is inexpensive and 


@ COMPACT . : 
Built-in standard motor — no separate meets most requirements for a low capacity, 
gearbox or couplings. medium pressure chemical feed pump. The 


Built-in oil-enclosed gear reducer. 
standard Model 1105-S has a capacity range 


e ae = en from 1 to :0 GPH and will discharge agains' 
Scale easily read — crank and connecting 
rod operate in horizontal plane. pressures up to 650 psig. For lower feeds, the 


@ LONG LIFE AND EASY MAINTENANCE unit is available with a range of from 0.5 to 5 


One-piece Meehanite iron frame for GPH. Complete and self-contained, Model 
positive alignment of all moving parts. 

Double check valves on suction and 
discharge easily removable. to operate. 


Ask for Bulletin 1105 


1105-S weighs less than 100 lbs. and is ready 


Write to %PROPORTIONEERS, INC.%, 412 Harris Ave., Providence 1, R. I. 


Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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Faithful Performance on Important Jobs 


— such es water ly. brine circulation, beester service 
white weter and eve , het well, makeup weter, etc., ete. 


Capacities 
to 
1,200 G.P.M. 


to-Rack | lore, 
toge Pump. 
Particularly sited to 


clear water and low 
viscosity liquids 


APCcO 
TURBINE.- 
TYPE PUMPS 
are unbeatable 
on low capaci- 
ty, high heed 
duties. 


Capacities 
te 150 G.P.M. 
Heads for 
to 500 F#, CONDENSED 


Purpose 


AURORA 

CENTRIFUGAL 

PUMPS 

ere gvetebio, in 

types a 

ail noted for their 

streamline coordi- 

nation between im- 
pellers and shells. 


CATALOG "mM" 


DISTRIBUTORS IN PRINCIPAL CITIES 


84 LOUCKS STREET, AURORA, ILLINOIS 


’ a 


120-ft. fractionating tower 
shipped 700 miles by truck! 


This Kemco-built, 35-ton, self-supporting deiso 
butanizer column for Delta Engineering was 
trucked from Houston to Reef Fields Gasoline Co. 
site at Coahoma in West Texas. Use of truck cut 
down costly cargo handling, since nearest rail 
lines are over 40 miles from site 

Another example of the scope and resource- 
fulness of Kemco’s operation. 





KRUEGER ENGINEERING & MFG. CO. 


MU-2341 P. O. Box 1644 Houston, Texas 


Heat Transfer & Pressure Vessel Products 
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AMONG OUR CUSTOMERS: 


The Austin Company 

Brown & Root, Inc 

Delta Engineering Co 

E. |. DuPont de Nemours & Co 
Fish Engineering Co. 

Fluor Corporation, Ltd 


The General Tire & Rubber Co 
Goodyear Synthetic Rubber Co 
Humble Oil & Refining Co 
Magnolia Petroleum Co. 

The Refinery Engineering Co 
The Texas Company 











Gasoline Plant Construction Co. 
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tion of Warner Lewis is expected to in 
crease Fram’s consolidated income and 
earnings per share of common stock 


Kerotest Appoints Coe 
Head of Steel Valve Sales 


Appointment of Russell H. Coe as 
sales manager for steel valve sales has 
been announced by 
Kerotest Manufac- 
turing Company, 

Pittsburgh, Pa. 

Coe has been as- 
sociated with the pipe 
line supply business 
for over 25 years, 
starting with Youngs- 
town Sheet and Tube 
Company in 1929 as 
a test engineer. In 
1953 he joined Kero- 
test as sales repre- 
sentative in Pitts- 
burgh, which position Coe 
he held until his re- 
cent promotion. He will continue to 
make his headquarters in Pittsburgh, 
where the company’s main offices are 
located 


Jefferson Chemical Adds Three 
To Staff of Sales Department 


Jefferson Chemical Company, Inc. has 
announced additions to its Sales depart 
ment staff. 

Dr. Leslie G. Boatright has joined 
the company’s Market Development 
Group. He formerly was with American 
Cyanamid Company’s Stamford Labo- 
ratories 

John G. Sibley, Walter N. Patten, 
Jr., and Robert M. Roach have joined 
Jefferson's regular staff of sales repre 
sentatives. Sibley will be located at the 
company’s new sales office in Charlotte, 

Patten, previously associated with 
| . Stevens and Company, Inc. and 
Roach, formerly with National Biscuit 
Company, will both be associated with 
Jefferson’s New York office 


Koppers Division Will Build 
Mechanical Development Lab 


Construction of a new mechanical 
development laboratory has been an- 
nounced by the Metal Products division 
of Koppers Company, Inc. The new lab, 
to be devoted to the refinement and 
adaptation of present products and proc- 
esses, plus the development of new 
products of the division, will be located 
at Koppers’ South Baltimore, Md., plant 

Personnel and operations of the new 
laboratory will be directed by John W 
Pennington, manager of the division's 
Technical department 


Le Roi Company Appoints 
Hiatt Engineering Director 


Hershel V. Hiatt, formerly assistant 
chief engineer for the Allison division 
of General Motors, has been named di 
rector of engineering for the Milwaukee 
division of Le Roi Company, a subsidi- 
ary of Westinghouse Air Brake Company 

Hiatt will be responsible for the or 
ganization of the Engineering depart 
ment at Le Roi and the direction of its 
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An Interesting VIKING Unit 


A “straitline”’ unit 
in use at a major 
oil refinery 


Viking pumps cre recognized leaders in service to the 
Oil Industry. They're sturdy, compact and dependable. 
There's a size to fit every requirement. 

Southern Engine & Pump Company has been furnishing 
engineered pumping units to industry for over 45 years. 
Complete stocks and competent engineers are ready to 
help you. We invite your inquiries— 

Distributor 


SOUTHERN 
ENGINE & PUMP COMPANY 


MANUFACTURERS @ MACHINERY FACTORS @ CONTRACTORS 


Houston — Dallas - Kilgore - San Antonio — Edinburg - Corpus 
Christi, Texas - New Orleans, La. 

















GARY 
Welded Grating 


with Hexagonal Cross Bars 


@ This one-piece grating features design, 
construction, and appearance. The main 
bearing bars and the hexagonal cross bars 
are welded, insuring a durable unit. Our 
method of manufacture results in the tops 
of all bars being flush. 

This particular design of welded grating is 
made with the main bars on 1-3/16" cen- 
ters or .915 centers and the cross bars on 
4” centers in panels 24" or 36" wide, and 
lengths to 40°-0" 

Special gratings can be furnished with cross 
bars spaced on 1!2"—2'4" or 3" centers 


Free SAMPLE 
if you will write to us on your company 
stationery, giving title, we will send you a 
paper weight size sample 


GARY-GRATING * GARY-STAIR TREADS 
GARY-IRVING DECKING 


* Representatives in all principal cities. Consult your telephone directory 


STANDARD STEEL SPRING DIVISION 


ROCKWELL SPRING AND AXLE CO. 


4011 EAST SEVENTH AVENUE GARY, INDIANA 
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cleans fouled tubes faster 


More powerful 

Lighter weight — only 15 Ib 

Shorter — only 13” overall 
TUBE Increased capacity —from %” 

CLEANER vp to 22” or even 3” OD 


tubes 
off _ Will operate on air pressure 
all these 


as low as 50 Ib 
features Costs less than previous 
models 


WILSON 


MODEL TP-301 





Here is the fastest, most economical tube cleaner on 
the market for refinery and process heat exchangers. 
The Wilson Model TP-301 is the only tube cleaner 
which can immediately remove deposits from com- 
pletely plugged heat exchanger tubes. No matter 
how badly tubes are fouled, the Model TP-301 puts 
equipment back “on stream” with a minimum of 
manpower and a few hours work. + Use this high 
speed tube cleaner to step up profits, increase output 
and minimize downtime. + Write for Bulletin TW-1046 





VARIOUS CARBIDE BITS AVAILABLE 
(Special Bits for Smaller Sizes) 


TYPE MBIT An inserted two lip Helix type for 
general use 21/64” to 117/32” OD. 


SPE-DUR BIT A straight flute type negative rake 


angle. A good three lip “chipper” for 

SS very hard deposits. 11/32” to 1 3/16” 
OD. 

TYPE K BIT A two lip Helix type with adaptor for 


ll ~ &® general use. 14" to 2%" OD. 
> 


Representatives in all principal cities 


THOMAS C. WILSON, INC. 


21-11 44th AVENUE, LONG ISLAND CITY 1, N. Y. 
Cable address: ‘‘Tubeclean’’, New York 














The Foster 50-G2 Pressure 


strainers. When servicing 





Reducing Regulator accu- 

rately holds reduced pressure at a steady 
level — from maximum capacity to tight 
shut-off — regardiess of normal variations 
in initial pressure. Extremely sensitive 
throttling action meons that there is never 
more than a small, momentary deviation 
from the set point. It is furnished arranged 
for self-contained operation or remote con- 
trol, depending on pressure requirements. 


Foster 50-G2 Valves need less mainte- 
nance becouse the materials used in their 
construction are resistant to erosion and 
corrosion of severe service conditions and 
they ore further protected by internal 


is necessory, it can be 
done without breoking the line, and it is 
made easier by interchangeable ports and 
ossemblies. 


High inlet-to-outlet ratio often eliminates 
@ secondary stage valve in supplying low 
pressure steam for such uses os decerat- 
ing water heaters, tank storage heaters 
ond auxiliory exhaust systems. 


Available for initial pressures 25-1500 
P.S.1; temperatures to 
950° F.; reduced pressures 
from 15” Hg. to 600 P.S.I. ; 
Sizes %” to 12”. / 15 X 
Write for Bulletin G-101. eossoonee 


FOSTER ENGINEERING COMPANY 


835 LEHIGH AVENUE 


AUTOMATIC VALVES * SAFETY VALVES * FLOW TUBES 


LEWIS 
Company | 


BOK 3096 e TULSA OKLAHOMA 


UNION, N. J. 
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efforts. He will also be chairman of the 
Product Development committees, and 
will be responsible for the Engineering 
department’s recruitment and = educa 
tional policies. 


Baldwin-Hill Names Williamson 
Industrial Sales Area Manager 


David M. Williamson has been ad 
vanced to area manager of indus 
trial sales for Lald- 
win-Hill Company 

The area under 
Williamson's super - 
vision will embrace 
the Baldwin-Hill 
Midwest sales force 
In order to assum 
and carry out these 
additional respon- 
sibilities, Williamson 
will be located at 
the Baldwin- Hill 
plant at Huntington, 
Ind 

‘The new area man 
ager has been associated with Baldwin 
Hill as district manager tor over six 
years. 


Knapp Made Sales Engineer in 


Rockwood Sprinkler Division 


Rockwood Sprinkler Company has 
announced the appointment of Donald 
\. Knapp to sales 
engineer for its Port 


Williamson 


| able Fire Fighting 


Equipment division. 
\ member of the 
Roard ot Fire Un- 


| derwriters of the Pa- 


cific, Knapp has served 
as a policy examiner 
and assistant chief en- 
gineer in the Sprink- 
lered Risk depart- 
ment. Previously he 
was employed in the 
Insurance department 
of Bethlehem Steel 
Company, where he 
handled such duties as determining 
specifications of equipment purchased 
for fire protection. His territory at 
Rockwood will cover New York and 
northern New Jersey. 


Lamb and Gilbert Receive 
New Weston Electrical Posts 


Weston Electrical Instrument Corpo 
ration, Newark, N, J., has appointed 
Frank X. Lamb a vice president and 
Roswell W. Gilbert assistant to the pres- 
ident 

Lamb will retain his former title of 
chief engineer and will take on additional 
responsibilities in supervision of mechan 
ical and electrical engineering activities 
Gilbert, in addition to his new post, will 
continue to serve as director of research 


Book Succeeds Kenworthy 
As Lukens Purchasing Agent 


E. Clair Book, senior assistant pur 
chasing agent of Lukens Steel Company, 
has assumed full direction of the com 
pany'’s Purchasing division. He succeeds 
Hugh Kenworthy, purchasing agent of 


Knapp 
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ROCKWELL=Nordstrom VALVES 22 


IN THE REFINING AND PROCESSING INDUSTRIES 





Thousands of Rockwell-Nordstrom valves are 
installed on refining and petroleum processing 
lines. The reason for the success of Rockwell- 
Nordstrom valves on these services is that 
their lubricant-sealed closure gives a tighter 
shut-off than is possible with any other type 
of valve. 

And Rockwell-Nordstroms last longer, too. 
Protected by a film of lubricant, the seating 
surfaces are never exposed to the line fluid, 
never subjected to the metal-to-metal abrasion 


so common in ordinary valves. 

Also important is the fact that Rockwell- 
Nordstrom valves are ready to operate easily 
no matter how long they have remained in 
one position. ; 

For further information on Reckwell- 
Nordstrom valves for refinery and processing 
services, call your Rockwell representative or 
write Rockwell Manufacturing Company, 
Pittsburgh 8, Pa. Canadian Licensee: Peacock 
Brothers Limited. 


ROCK WELL=Nordstrom VALVES Lubncant Sealed for Positive Shui-Of 
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the company since 1929, who will remain 
in an advisory capacity with Lukens 
until his retirement June 30. 


Wallace & Ti EI 
CENTERLESS GROUND | Note ioc 
to Provide Smosthest Pintsh | seni vi Wallace & Tiernan, Inc, RM 
“ AT NO ADDITIONAL Ah prio: wth 7 an 


KILBOURN® produces Alloy Stee! Bolt Studs with 
@ centerless ground finish that reduces to a positive 
minimum the possibility of seizing during assembly 
or disassembly. Made from heat-treated bors 
(A.S.1.M. A193 Grade 8-7), leading oil refineries, 
chemicol plonts, power plants, and pipe line in- 
stallations specify KILBOURN® for surest results. 


= 


Seana aee 
Jackson Peet Merckel 


Jackson, executive vice president and 
treasurer, and G. D. Peet, vice president 
in charge of product engineering and 
development, The changes followed the 
merger of Wallace & Tiernan Company, 
Inc., and Novadel-Agene Corporation to 
form Wallace & Tiernan, Inc. 

Merckel has been with the Wallace & 
Tiernan group in various capacities for 
nearly 35 years. For the past two years 

‘ he has been president of one of its sub- 

5102 N. 35th St., Milwaukee 9, Wisc. sidiaries. Jackson, who has 20 years of 

STUDS: * THREADED BARS> STILL SCREWS > * STAINLESS STUDS AND NUTS service with the company, has been treas- 

. —_—___—_— | urer for the past several years. Peet is 

a veteran with the organization and has 

been chief engineer as well as an offi 
cer of subsidiary companies. 


Milner Joins Laclede-Christy 
As Arch and Wall Sales Head 


Laclede-Christy Company has an 
nounced the appointment of A. E 
“Andy” Milner as manager of Arch and 
Wall Sales 

Milner has a background of diversi 
fied engineering experience. He began 
work in the steel mills in Youngstown 
Pittsburgh district. Later, he was struc 
tural design engineer for Smith, Hinch- 
wee uh — man and Grylls, Inc., and architect su- 
i <---- : > ee perintendent for Eberle M. Smith and 
; he Associates, Detroit. Subsequently, he 

En ineered or bi Soilia Abie became chief structural engineer for 

g eee _— Granco Steel Products Company, Gran 
; ite City, Ill 


Positive, Tight Closure — even air or bubble tight. 
Automatic Control — electric, air, hydraulic, float, sole- Robertshaw-Fulton Controls 


noid, etc. Or manual control, if desired. Building $2.5 Million Plant 
Pressures —to 300 p.s.i. and higher. Ground has been broken for a new 
Temperatures —from sub-zero to 2000° F. ; 237,000 square-foot plant in Long Beach, 
Materials — made of any metal or rubber lined. Calif., to house the Grayson Controls di 
Sizes —from 1 to 120” diameter, and larger. vision of Robertshaw-Fuiton Controls 
Company. The Grayson division is pres 

We olso manufacture wafer type butterfly valves; slide and F ' ently located in Lynwood, Cal. 
gote valves; proportioning valves; swing check valves. Write a To be built at a cost of approximately 
for Catalog | $2.5 million, the new plant was designed 
by Quinton Engineers, Ltd., and will be 
built by Lindgren and Swinerton, Inc., 


w.s. ROCKWELL coz [eee 


roller bearings, electric moter Sohio Licenses Colton 
operator and auxiliary hand- om . . fe 
wheel control, for high veloc- Phe Colton Chemical Company, Cleve 
ity cir ot 125 p.s.i. and tem- land, _— has become one of two com 
t f ; ° panies licensed by The Standard Oil 
WwW. Ss. ROCKWELL COMPANY peratures trom minus 20° to Company (Ohio) to manufacture and sell 


2504 Eliot Street @ Fairfield, Conn. ‘. plus 200" F. | “Nic roballoon” brand of small hollow 
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plastic spheres. Colton will also sell 


these under their trade name. 


Jirasek Tops Appointments 
To Worthington Sales Staff 


John J. Jirasek has been appointed 
sales manager of Worthington Corpora 
tion’s newly created 
Southwestern regional 
sales organization. He 
will be responsible 
for coordinating — the 
company's affairs in 
its offices at Dallas, 
Houston, New Or- 
leans, El Paso and 
Tulsa 

Jirasek joined the 
Worthington organi- 
zation in 1940, Since 
then he has been con- 
cerned chiefly with 
the sale of equipment ; 
to the petroleum and Jirasek 
chemical industries. Prior to his appoint- 
ment, he was manayver of the Petroleum 
and Chemical Industries division 

H. M Soteler, formerly assistant 
manager of the Compressor division at 
the Buffalo Works, and T. J. Sniffen, 
formerly application engineer in the 
Centrifugal Pump division, have been 
named to Jirasek’s Houston staff. Bote- 
ler will serve as compressor consultant 
and Sniffen as process pump consultant 

J. B. Zachry, formerly of the Tulsa 
district office, has been assigned to the 
Southwestern regional sales office to 
in the sale of p engines and 
gas engine compressors in all applica 
tions except gas transmission pipe lines 


assist wer 


How you can get 
longer pump-valve life 


SIMS PUMP VALVES HAVE FOUR | 
THAT GUARANTEE LONGER LIFE 


1 Double shock absorber 

stem heads—eliminate 

stem breakage. ai 

2 Long guide—low wear— _~ 
even lift, no binding. 

Spring can’t jam. 

3 Rotating valve disc— wears 
slowly, evenly; can’t pound 

up and down on same spot. 


4 Inclined seat ribs—less 
flow-resistance, reduce 
volatilization, allow higher 
pump speeds with a ful 
cylinder—more output. 


Complete stocks on hand. « 
Used by blue chip companies 
throughout the U.S. «+ Ask 
for Bulletin PR-3 or a 
report on what these valves 


can do for you—no ‘ 


obligation. 


eP-108 


1314 PARK AVENUE, HG 
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Carbide and Carbon Changes 
Sales Organization Staff 


R. M. Joslin, formerly Central divi- 
sion sales manager of Carbide and Car- 
bon Chemicals Company in Chicago, has 
been appointed assistant sales manager, 
industrial chemicals. In other changes 
in its industrial chemical sales organiza- 
tion, the Union Carbide and Carbon 
Corporation division appointed FE. R 
Young Central division sales manager 
in the Cleveland office, W. N. Anderson 
district sales manager of the Cleveland 
district sales office, and R. G. Metz dis- 
trict sales manager for the Indianapolis 
district sales oflice 


Floyd Succeeds Bigelow in 
S & W San Francisco Office 


N. M. Floyd, of Stone & Webster 
Engineering Corporation's San Fran 
cisco office, has assumed management 
of that office, succeeding Charles A 
Bigelow, vice president and director of 
S & W who, after 22 years as West 
Coast district manager and more than 
45 years with S & W, has retired, At 
the same time W. LL... Sheet became 
manager of the Los Angeles office and 
general superintendent of the Western 
area, 


Clark Plans Plant Construction 


Plans to erect a new plant on the out 
skirts of Benton Harbor, Mich., have 
been announced by Clark Equipment 
Company. Construction is to start im 
mediately, with the plant expected to 
be in operation before the end of 1954 
The 145,000-square-foot building will be 
used as an assembly plant 


Suppliers... 


Wagner Becomes Manager of 
Witco Chemical Chicago Plant 


As part of a move to integrate chem 
operations in the area served by 
its Chicago plant, 
Witco Chemical 
Company has ap- 
pointed Dr, Edward 
FF. Wagner manager 
at Chicago. Wagner 
will continue serving 
also as director ot 
the Technical Serv 
ice department. Dr 
W. B. Pings will be 
assistant director of 
Technical Service, 
retaining, at the 
same time, his posi 
tion as director of 
Wagner the plant laboratory 
John V. Roach continues as plant su 
perintendent 
Prior to joining Witco in 1945, Wag 
ner served as chemical engineer with 
Standard Oil Company (Ohio) 


ical 


Standard Oil Development 
Adds Pennekamp and Rose 


FL H. Pennekamp and Harold J. Rose 
have been added to the staff of Stand 
ard Oil Development Company’s new 
Enjay Laboratories division. Pennekamp, 
formerly a section head in the com 
pany’s Research division, will have the 
responsibility for the sales technical 





r 





~ 


REFINER 


WIRE-MESH PRODUCTS 


for all filtering and straining applications. 
All meshes, all weaves, all alloys. 





Send Specifications for an estimate. 





Department 16 


OUELLIFE 


G CORP SOUTHE 








CATFORMING means 


High Octanes... 
High Yields... 
Low Cost... 


Proved Performance 


These advantages of Atlantic Catforming are being 


demonstrated again and again in different commercial 
installations. We invite you to share in the benefits of 


Catforming. Please phone, write or wire for our detailed 





brochure, ““CATFORMING.” The Atlantic 
Refining Company, Research and Develop- 


ment Dept., P.O. Box 8138, Philadelphia, Pa. 








It’s the Catalyst that counts 
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service activites in the field of the com 
panv'’s additives, Rose, formerly a sec 
tion head in the Esso Laboratories ot 
Fsso Standard Oi Company's Baton 
Rouse, La. will be in charge of sales 
technical service ork on ateohels and 
ther chemicals. Both wei te located at 
the Esse Research Center 


Davis Joins Pyle-National 


As Industrial Sales Manager 
The Pyle-National Company of Chi 
cavo has announced the appointment ol 


I: lee Davis as | 


manager of the com- 


pany’s industrial | 


sales. Pyle- National 
manufactures elec- 
trical products and 
air distributions 
equipment, 


Davis, formerly | 


Detroit district man 
aver of Benjamin 
electric Manutactur- 
ing Company, re 
places Fk. M. Currie, 
whe has become sul 
, pervisor of outside 
Davis rot at 

\t the same time the company an 
nounced the recent opening of a district 
sales office in the Railway Exchange 
Building, Chicago, under the direction 
f John Mo Dewol, district manager 


National Can Elects Morrison 
Vice President of Sales 


John S. Morrison has been elected 
vice president in charge ot sales of Na 


tional Can Corpora- | 
tion. He will be in 


charge of all sales 
activities, coordinat 
ing sales promotion, 
marketing, sales 
training and adver 
tising for all plant 
locations 
Prior to his clec 
tion Morrison was 
sales manager of 
the Housewares di 
vision of the com 
pany. He began his 
Morrison business career with 
the F. W Wool 
worth Company and later joined the 
Sales division of Canada Dry Ginger Ale 
Company, Ine. 


American Cyanamid Assigns 


Wellman to Head Departments 


V. EF. Wellman has been appointed 
manager of the Petrochemicals and the 
Intermediate and Rubber Chemicals ce 
partments of American Cyanamid Com 
pany’s Organic Chemicals division. He 


was formerly assistant manager of the | 


Intermediate and Rubber Chemicals de 
partinent 


Vitro Corporation Elects 
Isaac Harter to Board 


Isaac Harter, formerly chairman ot 


the hoard of Haheack & Wilcox Tube | 


Company, has been elected a director 
t Vitra Corporation of America at a 
meeting of the board of directors. Har 
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Hook up 
with THIS for rugged service! 


EBONITE OIL SUCTION 
AND DISCHARGE HOSE 


For top capacity with minimum friction loss, here’s the 
hose that. really delivers _ whether the flow is to or from 
the bunkers. Heavy grade tube is made of Ebonite 
oil-resistant compound. Single-ply breaker strip next to 
tube is frictioned for strong adhesion between tube and 
fabric reinforcement. High tensile spring steel wire sur- 
rounded by multiple plies prevents collapse under suction, 
expansion under pressure, and eliminates kinking and 
crushing. Reinforced ends safeguard against bending or 
breaking at nipple. For the hose that stands up to 
gruelling wear, use Ebonite another Quaker quality 
product for smooth-flowing efficiency. 


Write for free folder and name of nearest distributor 


Belting, Hose, Packing and 
Moulded Rubber of every 
construction for every need. 


QUAKER RUBBER CORPORATION 
DIVISION OF H. K. PORTER COMPANY, INC. 


OF PITTSBURGH 


PHILADELPHIA 24, PA. 


Branches in Principal Cities 





Pritchard 


HYDRYER 


kK IT ELIMINATES 
MOISTURE PROBLEMS 


This dependable Pritchard dehy- 
dration unit—a packaged dryer proved 
efficient in all types of industrial, 
processing and laboratory installations 
—reduces moisture content of air or 
other gases to desired dew points. That 
eliminates a lot of your moisture prob- 
lems...gives you a good reason for 
owning a HYDRYER*. There are other 
good reasons, all of which will save 
you money. 

Here are examples: A HYDRYER 
will eliminate costly plant and equip- 
ment shutdowns due to moisture and 
ice; it will protect precision instru- 
ments and controls; it will reduce cor- 
rosion, line losses, flow stoppages. 


*Registered Trade Name 


To find ovt all about 
HYORYERs ... and 
the many ways they 
can benefit you... 
write for your copy 
of Prichard’s new 
HYORYER bulletin, 
No. 16.0,081. 


Industry's Partner for Progress 


| 
J.F. Pritchard Co. 
OF CALIFORNIA 


A DIVISION OF J.F. PRITCHARD @ CO 


Dept. 344 210 West 10th Street 
Kansas City 5, Mo. 


Representatives in Principal 
Cities From Coast to Coast 


COOLING TOWERS * SPECIALIZED HEAT 
EXCHANGERS * GAS @ AIR TREATING EQUIPMENT 
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ter now acts as a consultant to The 


Babcock & Wilcox Company. 


Pryor and Tyson Promoted in 
J&L Supply Division Changes 


George A. Pryor has been promoted | 


to assistant sales manager and George 


Tyson Pryor 


EE. Tyson to the newly created post of 
sales engincer m= recent organizational 
changes made in the Supply division of 
Jones & Laughlin Steel Corporation. 

Formerly a salesman of J&I. prod- 
ucts, Pryor will supervise sale of J&L 
tubular products and wire rope in. the 
Gulf Coast area and in Southwest 
Texas. 

Tyson, who was also formerly a sales- 
man, will concentrate on the sales ap- 
plication of J&L tubular products and 
wire rope and also work with = the 
technical departments of customers in 
the development of new products, 

Other changes: 

The Dallas-Fort Worth sales office 
has been divided into separate sales of- 
fices, with Guy A. McDaniel as manager 
of the Dallas office and R. Z. Dallas as 
manager of the Fort Worth office 
Frank J. Kopp, formerly manager of 
the combined office, continues his head 
quarters in Dallas and handles special 
assignments from the Tulsa offices of 
the «division 

A sales office has been established at 
San Antonio, Texas, with John W. Kaye 
as sales office manager. The office of 
the Southwest Texas district is now lo- 
cated at Corpus Christi, Texas, with 
Vance H. Weldon, Jr., as district sales 
manager 

The North and South Rocky Moun 
tain districts have been altered to pro- 
vide better geographical distribution 
Headquarters of the North Rocky 
Mountain district are now at Billings, 
Mont., with M. A. Park continuing as 
district sales manager. This district now 
comprises the oil field supply stores of 
the company at Powell, Wvyo., Glendive 
and Cut Bank, Mont., and Williston, 
N. Dak. The office of the South Rocky 
Mountain district is now located im 
Denver, with Doyne Carson continuing 
as district sales manager, This district 
now includes the oil field supply stores 
of the company at Casper and Newcas 
tle, Wyo., and at Sterling and Rangely. 
Colo. 


ADSCO Buys California Firm 


American District Steam Company, 
Inc., Tonawanda, N. Y., has acquired the 
business of California Steel Products 








| 
| 
| 


STOP costly 


bearing 
replacement 


® The price of one lIC Non-Freezing, 
Stainless Steel Bearing becomes 
your entire bearing cost. 

® Many plants have had hundreds in 
use 3 to 5 years without service. 

® Proved in the field for many years 
under the most severe operating 
conditions in all types of mercury 
flow meters and controllers, the 
advance-design IIC bearing is the 
answer to leaking, freezing, friction 
and corrosion. The lIC Instrument 
Bearing requires no lubrication— 
ever! Friction is reduced to the 
minimum, remains constant at high 
pressures. Requires no shaft end 
thrust, no adjustment. Installation 
is simple. 

@ The IIC bearing is manufactured as 
replacement for Brown, Emco, 
Foxboro and Metric meters and 
for many other special application: 

@ WARRANTY: lIC Non-Freezing 
Bearings are guaranteed to g.ve 
satisfactory service 


Write for Bulletin 52-R 


This is 
NOT a 
Teflon 
bearing 


Patents 
Pending 





J INDUSTRIAL INSTRUMENT CORP. 


V Box 1909 Odessa, Texas 
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There’s more to this installation than 
meets the eye.... 
... teal d one easton why 
plant engineers rpecity 
Ingersoll-Rand Vertical 
Turbine-type Pumps 


When your liquid moving application requires a “lot of pump” in a little 
space, I-R vertical turbine pumps are the answer. These pumps are avail- 
able in capacities to 15,000 gpm with a variety of open and closed 
impellers to give you the head you need in one or more stages. And look 
at these advantages: 
¢ SMALL FLOOR SPACE 
... the largest pump takes only 17 square feet! 
MINIMUM FOUNDATION REQUIREMENTS 
® OPTIONAL DISCHARGE LOCATION 
... above or below floor level. 
COLUMN LENGTH TO SUIT YOUR APPLICATION 
OPEN SHAFT OR INNER COLUMN CONSTRUCTIONS 
. . oil or water lubrication. 








For your next circulating, dewatering or bulk transfer application, con- 
sult one of our branch offices for information on Ingersoll-Rand vertical 
turbine pumps. In the meantime, we'll be glad to send you Catalog 7228 
on request. 


At a large mid-western automotive plant, these pumps 
serve the cooling system for 

Ingersoll-Rand compressors 

totaling 2800 horsepower. 


The two 12 APH single-stage pumps 
shown above transfer water from an 
indoor reservoir to the cooling tower 
where three-stage pumps of the same 
type and size, with underground dis- 
charge, recirculate the cooled water 
through the plant system. 


Ingersoll-Rand. ... 


Cameron Pump Division 
11 Broadway, New York 4, N. Y. 


A typical PRE compressor at this plant. 


PUMPS * COMPRESSORS * CONDENSERS - VACUUM EQUIPMENT * GAS & DIESEL ENGINES * ROCK DRILLS + AIR & ELECTRIC TOOLS 
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if you’d like to 


add 3 OCTAVE 


NOMBERS ty. 


AEROCAT 


MS SYNTHETIC CRACKING CATALYST 


Recently 42 cat crackers reported to Cyanamid the 
results of their cracking operations: Units on natural 
catalyst were getting an average of 90.5 octane (re- 
search clear). Those on AEROCAT were getting an aver- 
age of 93.1 octane (research clear). 

Which indicates again that where high octane is the 
order, AEROCAT is the answer. 

This alone, of course, does not account for the fact that 


among all cat crackers now using synthetic, 8 out of 10 
use AEROCAT. They use AEROCAT because: 


7 Avrocat is the surest, most economical means not 
only to high octane but also to 

e high throughput 

e low CO,/CO ratio in flue gas 

e high isobutane yield 

e excellent heat, steam and sulfur stability 


2 ArRocat is a product of American Cyanamid Com- 
pany — which has the research facilities, the technical 


286 


service staff, and the experience required to develop 
solutions to individual application problems. 

Cyanamid can be relied upon as a source of supply. 
How about your own cracking operations? Are you get- 
ting 93 octane... plus the many other AEROCAT advan- 
tages? If not, write or call Cyanamid’s Technical Service 
representative. 








°o oe 


AMERICAN Ganamid LOMPANY 


REFINERY CHEMICALS DEPARTMENT 
30 Rockefeller Plaza, New York 20, N.Y. 











in Canada: North American Cyanamid Limited, Toronto and Montreal 
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Company. Operation of California Steel 
Products will continue under the direc 
tion of G. F, Bont and his present or- 
ganization 


Rheem Manufacturing Promotes 
Rheem II to General Manager 


The board of directors of Rheem 
Manufacturing Co. has named William 
S. Rheem II gen- 

eral manager of the 

company in charge 

of all domestic man- 

ufacturing and mar- 

keting activities. 

Formerly assistant 

general manager, he 

will continue to 

make his headquar- 

ters at the company’s 

South Gate plant in 

the Los Angeles 

area. His appoint- 

ment follows the 

Rheem company’s announce- 
ment that C. V. 

Coons, a vice president and member of 
the board of directors who has been 
serving as yeneral manager, has been 
named resident director in New York 


Minneapolis-Honeywell Elects 
Three to Executive Positions 


Charles B. Sweatt has been elected 
to the newly created post of vice chair- 
man of the board of Minneapolis- 
Honeywell Regulator Company and two 
other officers have been elected execu 
tive vice presidents. 

The new executive vice presidents are 
Tom McDonald and A. M. Wilson. 
Both formerly had the title of vice pres- 
ident. In their new posts, they will as- 
sist Paul B. Wishart, president, in 
carrying out managerial duties at the 
policy-making level 

Charles B. Sweatt, younger brother 
of board chairman Harold W. Sweatt, 
has been an executive of Honeywell 
since the inception of the presently- 
formed corporation, serving first as vice 
president and, since 1945, as executive 
vice president 


Jorgensen Opens Warehouse 

A new warehouse and sales office has 
been opened in Tulsa by Earle M. Jor 
gensen Company. The new warehouse 
and plant will be under the management 


UNIT 


Since 1915 


CONCRETE 


SAND AND CEMENT 
Placed by Air 


We own and operate 43 complete ce- 


ment gun outfits. We have completed 
over 2600 exclusive GUNITE contracts. 


Send for specifications and bulletins 
No obligation 


See our catalog in Sweets 


GUNITE CONCRETE & CONST. CO. 
130! WOODSWETHER RD , KANSAS CITY 5 MO 
2616 W WALNUT, CHICAGO 12. ILL 
2036 ADDISON, HOUSTON 25, TEXAS 
St Lows Minneapolis—Denver—New Orleans 
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RATES; Regular Classified (undisplayed) set in this size type; 10 cents per word. Minimum 
charge, $3. Blind box address in our care counts six words, Replies forwarded without charge 
Display ads, set in suitably larger type with ruled border, $10 per column tnch. 

All classified ads payable in advance. Ten percent discount for two or more insertions of same 
copy in consecutive issues, COPY DEADLINE: 26th of month preceding date of tissue; Send 
copy and remittance to: Classified Ad Department, Petroleum Refiner, P. O. Box 2608, Houston. 


Texas. 


* *® ® ® ® * w * ® ® ® * * . * + 





HELP WANTED 





PROCESS SUPERINTENDENT 
MAINTENANCE SUPERINTENDENT 
TECHNICAL DIRECTOR 
New Refinery In Upper Mississippi River Area 


Resourceful young men wanted with at least seven (7) years petroleum refinery 
experience including some supervisory experience. College degree of equiva- 
lent. Must have knowledge of petroleum distillation, catalytic cracking, cata- 
lytic polymerization, catalytic reforming, desulphurization and coking. : 
“Salary commensurate with ability and experience. In reply please submit 
résumé of additional background and experience. All replies confidential. 


Box 180-R, Petroleum Refiner, Houston, Texas 








REFINERY PLANT MANAGER 


New Refinery In Upper Mississippi River Area 


A resourceful leader and planner under forty-five (45) with ten (10) years or 
more refinery experience including some time in supervisory capacity. Require 
man with degree in Chemistry, Chemical or Mechanical Engineering and should 
have knowledge of petroleum distillation, catalytic cracking, catalytic poly- 
merization, catalytic reforming, desulphurization and coking. Must be familiar 
with quality and cost control methods and experienced in handling labor. — 
Salary commensurate with ability plus stock options in Company for right 


man . 
Please submit résumé of additional background and experience. All replies 


confidential 





Box 181-R, Petroleum Refiner, Houston, Texas 








FOR SALE 





GLASSES & GASKETS EQUIPMENT 
Eieacwiryinc = INSPECTION 
ie ENGINEERS 


ALL SIZES TO FIT YOUR GAGES @ vacveS 
ERNST WATER COLUMN & GAGE CO. 








Send for Catalog, LIVINGSTON, N. J. SOUTH AMERICA 


of D. FE. Rodricks, who has been named A major oil company affiliated with 
Tulsa district manager for Jorgensen Standard Oil Company (N. J.) needs 
Steel Company. Headquarters for the graduate engineers with several years 
refinery process equipment inspection 
experience. Must Le qualified to inter- 
pret codes and specifications, predict 
equipment renewals, and recommend 


American Cyanamid Transfers replacement equipment, 
Three Sales Representatives Write giving age, marital status, edu 


cation, and full details of experience. 





Jorgensen organization remains ino Los 
Angeles 


Transfer of three sales representatives 
of American Cyanamid Company's Re Box 308-0 


finery Chemicals department has been iis as ag 
announced. Transferred were: Read Lar Radio City Station 


son, from Chicago to Tulsa sales office; New York 19, N,. Y. 
( H. Groezinger, from New York to 
Chicage sales office; and Fo kk. Eek, from 
Chicago to New York sales office 














the 


SAFETY ZONE 


Yes . . . check the safety 
zone before ordering 
valves. Check . . . for voids 
in the body that could re- 
tain fluid when the valve 
is closed or open. 


ORBIT 


VALVES ORBIT Forged Steel LP GAS VALVES are designed so that 
there are no voids in the body of the Valve, for fluids to 
® become trapped that could feed a fire or contaminate a different 
product. When the valve is closed it drains clean. 
Your Supply Store carries ORBIT Forged Steel Valves in stock. Sizes 1” to 4”. 
ASA Ratings 150 Ib. Class to and including ASA 2500 Ib. Class. Screwed and 
Flanged Ends. Maximum Rated Working Temperature 250° Fahrenheit. 





r BRANCHES 


HOUSTON, TEXAS, 407 Velasco : ORBIT VALVE COMPANY 


(Serving the Gulf Coast) 
ODESSA, TEXAS, 402 West County Road 
(Serving West Texas) 


CASPER, WYOMING, 1740 E. Yellowstone P. O. BOX 699 TULSA, OKLA. 


(Serving the Rocky Mountain States and Canado) 
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in Equipment. . . 





Industrial pH Meter 


Features variable range, high accuracy, rug- 


ged construction, and easy maintenance. 


Instruments Corporation ts 
making available to the refining and 
petrochemical industries a new, com 
pact, panel-mounted automatic pH 
meter. This industrial type pH meters 
is able to’ accommodate virtually any 
combination of recorder and meter 
ranges. Its circuit allows the recorder 
pH scale to be shifted up of down, ex 
panded or compressed Phe entire pH 


Beckman 
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range from 0 to 14 or as few as 3 pH 
units can be recorded tull-scale on the 
recorder chart 

Circuits of the new meter are de- 
signed in three “plug in” units, which 
can be instantly replaced by spares with 
out disturbing panel connections. This 
feature assures uninterrupted control of 
pH in industrial processes without the 
need of trained repair specialists. The 


and other 


circuit units are mounted on the inside 
of the meter door. With the housing 
itself permanently installed on a = rack 
or panel, the door can be lifted entirely 
off its hinges, enabling complete dis 
assembly of the instrument in less than 
ten minutes 

The latest electronic advancements, 
such as miniature and subminiature 
tubes, printed circuits, etc., have been 
used in this new meter. The incorpora 
tion of these advancements make pos 
sible accuracies within 0.02 pH units in 
output to the recorder, as well as mak 
ing the instrument just one quarter the 
usual size. Rugged engineering and con 
struction take this instrument out of the 
laboratory class and make it a tool 
which should find increasing use in in 
dustry, Filter circuits and shielding pro 
tect it against interference from motors 
electrical equipment, Mois 
ture, dust, and corrosive gases are ex 
cluded by rubber gaskets. All sensitive 
circuits are enclosed in vapor-tight com 
partments. Isolation circuits and other 
specially designed circuits make the 
readings independent of line voltage 
fluctuations 

Any standard 


potentiometric record- 
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ing and controlling equipment can be 
used with this new instrument. For 


HIGH ALLOY ae ~ complete information on this meter, 
just... 


CASTINGS Circle No. E1 on Postcard 


‘ i 
bare ] G 
ye ; ; 
, rs a 


Carburizing Fixture for Ball 
Bearings 14%" diameter— 
Analysis 35% Ni—15% Cr 





. oo: 
« 


we 


Uy HIGH ALLOY 


| Silicate Insulation 


Kaylo heat insulation made of a chemi 
cal compound of lime and silica is being 
used in an increasing variety of indus- 
trial applications. Owens-Corning Fiber- 
glas Corporation announces that this in- 
sulating material is now effective to 
temperatures of 1200 F. Some of the ap 
plications listed for this material are 
boilers, condensers, heat exchangers, 
steam lines, tanks, towers, and many 
others, This material is being produced 
in thicknesses and diameters for pipe 
sizes from % inch to 23 inches, and in 
blocks with standard widths up to 18 
inches and standard thicknesses up to 
3 inches. Other features of this mate- 
rial are: 

@ Low shrinkage when exposed to 

high temperature. 

@ I-asy installation. 

@ Light weight (11 pounds per cubic 


Muffle for Continuous Strip Annealing Geshe details on this product are 


12’ 6” long — Analysis 384% Ni— 18% Cr. | 





available now. 


LARGE or small DURALOY, can do it! These are | This item supplements Owens-Corning Fiber- 
glas Corporation data on pages 817-820 of 


just typical examples of the work moving through our The Refinery Catalog, 20th Edition. 


foundry. Some of these castings are designed for heat 
resistance, some for corrosion resistance, some for 
abrasion resistance; all are cast by experienced 
foundrymen. All are carefully tested in our 

up-to-date laboratory. 


Circle No. E2 on Postcard 


Gas Detector 
If you have a high alloy casting problem... LARGE or M ~~ po 

. ° ° ine Safety Appliances Company is 
small, we can help you. For more information, send now manufacturing a new sulfur dioxide 
for Bulletin No. 3150-G. gas detector. The instrument, which is 
portable, is said to be exceptionally accu- 
rate and easy to use for quickly deter- 
mining sulfur dioxide concentrations of 
0 to 50 ppm in the atmosphere of a 


a a, ® 
working area on : 
tHE UVUNALU I COMPANY RAGS Aleta eae 


times for an adequate air sample, then 
reads the sulfur dioxide concentration 
on a graduated scale on the detector 
tube. The reagent in the detector tube 
turns from blue to white, and the lengt! 
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If You’re PUMPING, HEATING, MIXING, SPRAYING, ATOMIZING LIQUIDS, 
Or If You’re HANDLING SEMI-SOLIDS Or SLURRIES, Or If You MUST 
MOVE, COMPRESS, Or WASH AIR Or GASES And If CORROSION Or 
EROSION Present A Problem, Then...You NEED What We HAVE— 


Information On SK JET APPARATUS 


design, a wide range of corrosion and 


SK Jet Apparatus is used in thousands 
of process operations for performing 
one or a combination of the headlined 
functions. Here’s why— 


Jet Apparatus is exceedingly simple in 
design and construction, reliable in 
operation. There are no rapidly rotating 
parts to wear. It requires little main- 
tenance. Jet equipment is unusually 
small in relation to the work it does and 
its cost is correspondingly low. Requiring 
little attention, a jet may be located in 
remote and inaccessible places. In many 
applications, it does what no other equip- 
ment can do— pumps and heats, entrains 
and scrubs, pumps and mixes. 


Because Jet Apparatus is so simple in 





erosion resistant materials can be used in 
manufacturing. Depending upon the 
nature of the material handled, jets can 
be made from such materials as cast iron, 
bronze, porcelain, special stainless steels, 
hard lead, “Durimet.’ “Hlium,” 
“Haveg.” “Teflon,” Hastelloy, Titani- 
um, stoneware, carbon, PYREX brand 
tubing, and others. Jet equipment can be 
lined with lead, rubber, phenolic resins, 
other materials 


Generally speaking SK Jet Apparatus 
includes all types and sizes of the equip- 
ment listed below, for which information 
is available. If you want literature on 
any particular type, use the coupon 


helow. We'll be glad to supply it. 


PLEASE SEND ME INFORMATION ON THE FOLLOWING: 


Steam Jet Syphons and 
Evacuators (2-A) C] 


Waier Jet Eductors, Agitators, 
Evacuotors, Mixers (2-M) 


Steam Jet Heaters for Liquids, 
Gas Holder Heaters and 
Sparger Nozzles (3-A) 


Steam Jet Blowers and 
Blast Nozzles (4-AB) 


Steam Jet Exhausters and 
Primers, Compressors and 
Agitators (4-E) 


Steam Jet Thermo-Compressors, 
Gas Jet Compressors (4-F) 


Water Jet Exhausters and 
Primers (4-P) CJ 
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Fume Scrubbers (4-R) 


Low Level Multi-Jet 
Condensers (5-A) 


Barometric Multi-Jet and 
Spray Condensers (5-AA) 


Low Level Eductor Condensers (5-B) 


Steam Jet High Vacuum 
Pumps and Apparatus (5-EH) 


Spray Nozzles and Systems (6-A) 
Desuperheaters (6-D) 


Everdur Valves and 
Fittings (7-E).. 


Oo OOO OO OD 











YES 


SAND-BANUM 


Pure Colloidal Concentrate 


Saves 


POWER PLANT TIME 
AND MONEY — 
Ounces Only Once a Week 


Remove and Prevent 
Boiler Scale and Corrosion 





Power Goes Up 
Maintenance Goes Down 


Stocked by 
Leading Supply Houses 


Literature on Request 











UNIFORM, CLEAN 
ACCURATELY THREADED 
STRICT ADHERENCE 10 

SPECIFICATIONS 


VICTOR alloy Studs and Bolts have met the exacting 
stondards of the oil industry for more than 30 years. 
Victor is accustomed to meeting your requirements 
of quality, price ond delivery. Try VICTOR 
next time you need ony fastening. { 


Write for the new, easy te use | 
VICTOR cataleg. | 


VICTOR PRODUCTS CORP 


| 
| 


New Equipment... 


of decolorization is directly proportional 
to the percent of sulfur dioxide in the 
sample. This new instrument is expected 
to be of great value in the refining and 
petrochemical industries. For complete 


| details on this new item, just... 








Circle No. E3 on Postcard 


Gravitometer 


A gravitometer that transmits accu- 
rate specific gravity recordings of liquids 


at any distance has just been announced | 
Com- | 


by American Recording Chart 
pany. The new Arcco-Anubis metameter 
recording and transmitting liquid gravi- 


tometer combines the mechanism of the | 
standard Arcco liquid gravitometer with | 


a metameter telemeter transinission sys- 
tem which records and transmits the 


specific gravity record to control room | 


or other remote location. 
Private wires, telephone circuits, car- 


rier channels, or radios may be used as | 


the connecting line between transmitter 
and receiver. Accuracy is unaffected by 
the characteristics of the transmitting 
circuit or channel. The total 
gravity range of the standard instru 
ment ts 0.15 or larger. However, the in 
strument is also available with a range 
of 0.10 and, in some cases, can be fur- 
nished with ranges as low as 0.05. Com 
plete data are now available on this 
new mstrument 

This item supplements American Recording 

Chart Compzny data on pages 141-144 of 

The Refinery Catalog, 20th Edition. 


Circle No. E4 on Postcard 


Turbines 


The Dean-Hill Pump Company, man 
ufacturers of centrifugal pumps 


| steam turbine S, announces Hew HNpProVve 


} peptinn horsepower ot tormer units 
| DH-10 is 
cooled bearings and a maximum of four | 
1 Models | 
| DH-J30, 


ments in the entire DH line of horizon 
tal turbines. One major change was the 
addition of a steam.nozzle to all models 
Ihe new, two nozzle DH-10 
DH-20 turbines have doubled the maxi- 
now equipped with 
carbon rings instead of three 


DH-40 and DH-45 now have 


| three steam nozzles instead of two, and 


these turbines have a 50 percent increase 
in horsepower. Other new features are: 
@ Re-designed governor valve and 
trip valve which eliminate packing 
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specific | 





and | 


‘I he 


water | 





two valuable 
handbooks now 
available... 


Limited Supply 
1952 PROCESS 
HANDBOOK 


Refining Processes 
In a Nutshell 


@ 78 process descriptions 
@ 78 flow diagrams 


@ Marshall Sittig’s 
54-page monograph, 
“Catalytic Cracking 
Techniques in 
Review” 


Available in handy reprint 
form 


$1 per copy 


PetroLEUM REFINER’S 


1953 
PETROCHEMICAL 
PROCESS HANDBOOK 


A Complete Source of 
Petrochemical Processes 


@ 55 process descriptions 
@ 55 flow diagrams 


@ 7 summation articles 
$1 per copy 


Order Now. Write to: 
Reprint Department 


PetRoLeuM REFINER 


BOX 2608 
HOUSTON 1, TEXAS 
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New Equipment... 


on valve stems for high pressure 
and temperature turbines. 

@ Improved carbon ring packing 
glands which increase maximum 
back pressure to 75 pounds. 

@ Double row bearings on governor 
and ball bearing turbines 

Complete engineering details are avail- 
able on these improved turbines now 

This item supplements Dean-Hill Pump Com 

pany data on pages 368-369 of The Refinery 

Catalog, 20th Edition. 


Circle No. E5 on Postcard 


niet Power 





MAICHING 

nett TANK SUCTION HEATER INSTALLATION 

| oar The shell is open at the inside end. 
The oil moves across the heating tubes 
as it passes through the shell to the 
suction connection outside the tank. 








CONDENSATE “OUTLET 
In Bulk Oil Terminals and Refineries the world over Paracoil Tank Suc- 
tion Oil Heaters are licking the problem of economically preheating 
heavy viscous oils to permit their withdrawal from storage tanks. They 
are also preheating the lighter grades of fuel oils to their proper delivery 
lj T Desi temperatures to avoid the costly volume losses incurred when such oils 
Cooling Tower Design | are sold at low temperatures. 


rab Se ESS SO Seer Laon WITH PARACOIL TANK SUCTION OIL HEATERS 


pany has introduced an entirely new 
enginecring and design feature: equaliz @ You Heat Only The Oil That Is ing. Breaking of oil suction line not 
ing channels which balance pressure Being Withdrawn From The Tank necessary 


and reduce air recirculation in cooling “ae “ 
towers. This new feature has been de (Thus radiation losses resulting from 7 
signed as a solution to the recirculation heating entire tank contents are @ All Piping Connections And Gas- 
problem which invariably impairs the eliminated.) kets Are Outside The Tank. 
performance of a cooling tower. Equal- | 

izing channels have been introduced | @ Overall Steam Consumption And e U-Tube Design Permits Free Ex- 


1 oO < re i-cel owers o > j 
nto large, mult 1 tow to relieve Heating Costs Are Held To A pansion had Caatentien GF 


the pressure differential existing be- ss 
tween the windward and leeward sides Minimum. Tube Bundle. Either high or low 


By a differe —_ a @ Heater Tube Bundle Can Be With- pressure steam can be used as the 
is maintained the same on both sides o : . . 

the tower, and during the presence of drawn For Inspection And Clean- heating medium. 

strong horizontal winds, the channels | 
allow air to pass completely through the 
tower and thus reduce recirculation. For 
more information on this new develop- 
ment, just... 


Circle No. E6 on Postcard 


Prompt Shipments! 
Our extensive stocks 
of tubing and pipe 
enable us to make 
quick deliveries to 
meet your immedi- 
ate requirements 


Cork Insulation 
cw que desizn of co isula Write for D ip - 
\ new, unique design of cork mula | So66Q YP DELIVERIES AND CUT OIL VOLUME LOSSES Slab Eerature 


tion has been developed by Armstrong 
Cork Company for use on dual temperature | WITH PARACOIL TANK SUCTION HEATERS 


lines where moderate service conditions | 

N ail, Called I/T-30 cork cove x, the 2. ° ° ° e 

tet “tnculation is aie ‘saggy tee 9 In addition to the Paracoil Tank Suction Heaters, we also design and fabricate 

wrapping it around the pipe Line Type Discharge Heaters of ar.y capacity. Illustrated is a Paracoil Straight 
L1-30 is designed for use on air- | Tube Type Fuel Oil Heater for bulk station service—capacity 2,000 gallons 

conditioning systems and on chilled wa- | per minute, No. 6 oil, 100°F to 160°F, steam at 15 psig. Weight 12 tons. 


ter or other cold lines where the liquid 
temperature in the line is 30 F. or above 


| 
and where relative humidity of the sur- 
rounding air does net exceed 70 percent € N G j N - t 4 i N G 
On the hot water cycle, the new cover- 
ing will withstand temperatures up to |} 
200 F. This new material is manufac- | CORPORATION 
tured in lengths of 36 inches and made | 


Eee rcee tans tt tek on | 1060 East Grand Street, ELIZABETH 4, NEW JERSEY 
}? une Sizes 0 ( 0 é ( Ss. | 
| 30 Rockefeller Plaza, NEW YORK 20, N.Y. 


Installation of the new covering needs 
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if you meter or proportion 


small volume flows... 


THERE Is 
A HILLS-McCANNA 
“U” TYPE PUMP 


STANDARD 
1, 2, 3 or 4 FEED 
UNITS 


Standard “U" Pumps are 
available in maximum ca- 
pacities from 0.10 to 24.0 
gal. per hr. per feed. Oper- 
ating pressures from 125 
to 5000 psi. 


& a 
elm 


JACKETED 
UNITS 


For handling materials 
that require heat or ~4 
frigeration, “U" 

can be supplied with 
either or both jacketed 
liquid ends and check 
valves. 


IT ae one 
ie 
' 


VARIABLE 
SPEED UNITS 
“U" Pumps can be fur- 
nished with a variable 
speed drive which per- 
mits varying capacity re- 
motely or automatically 
when combined with the 
proper auxiliary equip- 


— _— ment. 


Write for Catalog: 


Catalog UP-52R gives full data on all sizes and 
types of Hills-McCanna “U” Type Pumps. Write 

g vere reer for a copy, today. Hills-McCanna Co., 244; W. 
Nelson St., Chicago 18, I. 


ime WS SVECAWNATS 


Also Manufacturers of : 
SAUNDERS TYPE DIAPHRAGM VALVES 
FORCE FEED LUBRICATORS *« MAGNESIUM ALLOY SAND CASTINGS 


New Equipment. --« 


no wires, bands, or seam filler to apply 
For complete information on this new 
product just 


Circle No. E7 on Postcard 


Separator 


Wright-Austin Company is making 
available to the refining and petrochemi- 
cal industries a new separator for use 
in horizontal steam, air, and gas lines 
The new 31-N separator is a refinement 
of its 30-N type separator which has 
already received wide use in industry. 
The proven centrifugal force principle 
is applied in the new separator for re- 
moving entrainment, including water, 
oil, and solids from the pressure line 
thus delivering a clean flow to the 
equipment. Some of the features of this 
new item are: 

@ Minimum installation space 

@ Self cleaning 

@ Fabricated steel construction 
For the detailed enginecring data that 
vou need on this new separator, just 


Circle No. E8 on Postcard 


Maintenance Towers 


Safway Steel Products, Inc., has in 
troduced a new line of rolling mainte 
nance towers. Known as Safway Moto 
Lift, these towers are hydraulically op- 
erated units which are equipped with 
casters and can be easily moved by one 
man. Controlled from the work plat 
form,, the tower can be extended to its 
maximum height of 17 feet in 25 sec 
onds. The unit which can carry a work 
ing load of 400 pounds, is powered by a 
standard 6-volt automobile battery and 
can be elevated to its maximum height 
50 times on one charge of the battery 
Other features of this new item are 

@ Sturdy guard rails. 

@ Special safety brakes which lock 

both swivel and caster 

@ Mechanical safety brake which locks 

telescoping tubes in position 
For the information you want on this 
piece of new equipment, simply .. 


Circle No. E9 on Postcard 


Long Range Loader 


Oil Equipment Manufacturing Com- 
pany is currently introducing a spring 
balanced loading assembly of extreme 
long range, desizned and perfected to 
meet the growing demands for such a 
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WHAT TO LOOK FOR : 


wh buy @ 
— Bronze Valve 


LOOK FOR OPERATING 
FEATURES, particularly those that 


make the valve longer-lasting 
and easier to use, such as the 

















































: service 4 é 
type of such thing 4s 































eee gl purpose valve ' 
don't try to make one rans pens Lunkenbeimer 
the complete Lunkenbet™™ valves rong esegeent Handwheel 
shere are 125 baste yon peo ? prorscge firm, cool grip—makes 
_ each ideal for 4 — peimer si — to close the valve tight, 
service. et your Lun - ae reducing wear and eliminating 
Distributor $ reco leakage. All Lunkenheimer 
mendations. t) ) Bronze Valves have the new 





Non-Slip Handwheel, along 
with many other exclusive oper- 
ating features. 







5 LOOK FOR A LONG- 
. WEARING STEM, since stem- 


thread wear is one of the most 
common causes of valve failure. 
Lunkenheimer Bronze Valves 
have Stemalloy® Stems — an 
exclusive silicon-bronze alloy 
which completely eliminates 
stem-thread failure. Not one 


LOOK FOR CLOSE- , 
GRAINED BRONZE, the mt 
of valve quality. Dense 
bronze not only increases 
the valve's strength, but 
makes it much more 
» corrosion. 


ea resistant t 
Lunkenbeimer Bronze 


Valves are made of origi 
nal Lunkenbeimer alloys 






























P the millions of Stemalloy ; by metallur- 
tems now in service bas recognized “ Peron 
ever been returned because gists as the bighest-& 


er devel- 





valve bronzes €¥ 


of thread wear. 
Oo ped . 





eek Frere time e® 


















Remember— he Price Of A Lunkenbeimer Valve Gets Smaller And Smaller 

And Smaller With Each Passing Year Of Depe ndable Service ; 
ALL POPULAR SIZES of Lunkenheimer Bronze Valves are maintained in stock a 
for prompt delivery. Write for new Circulars 534, 582, and 574 describing — 
typical designs. The Lunkenheimer Co., Box 360G, Cincinnati 14, Mhio. quay 





BRONZE * IRON + STEEL 


PENHEIMER 
POQHL NAME IN VALVES 


t-118 
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New Equipment... 


loader in various sectors of the refining 
and petrochemical industries. This new 
unit is a custom built, field tested as- 
sembly that lends itself to variations in 
size, style, and length, and is subject to 
individual specifications. Some of the 
many features of this new loader are: 
@ Loads several cars without re-spot- 
seismagrams ting. | 
@ Increased load capacity and flexi- 
bility. 
@ Equipped with tapered roller bear- 
ings to reduce friction. 
spectrogr ams @ Packed with “O” ring seals which 
operate against heavily chromed 
surfaces. 
@ Quick and easy maintenance. 
Complete information on this new 
product available now. Just 


Circle No, E10 on Postcard 





Induction Motors 


A new induction motor, designed to 
offer users longer motor life, has been 
announced by Westinghouse Electric 
Corporation. Known as Lifeline-A, the 
new motor has improved ventilation, bet- 
ter insulation, a more efficient and better 
protected bearing, and in addition is 
quieter and smaller per horsepower. It 
is available in three enclosures; totally 
enclosed fan cooled, totally enclosed 
y non-ventilated, and drip proof. Among 
the features of this new motor are 

@ Bondar wire insulation 

@ Combination Mylar and rag-paper 
measure records faster... coil insulation 

@ Four-way bearing seal 
@ Corrosion resistant finish 


with the low-cost For complete details on this new line 


aie Contact Telereader System of motors, simply 
on oO 
SOS Da Circle No. E11 on Postcard 
makes measurements by The problems of manual measurement — slowness, 
rapid X-Y cross-wire motion. inaccuracy and high labor cost — are solved by 
The measurements are then the Contact Telereader System. 
electronically converted into It measures spectrograms, seismograms and other graphic Ai af; 
ir Classifier 
digital form for readout to records, makes up to 40 measurements per 
an electric typewriter, tape minute and provides .01” accuracy. _A completely new type of dry classi- 
perforator, summary punch or ; : ‘ fier, the “Gyrotor” air classifier, is being 
nap punch. Meseuring ond Flexibility is a major advantage of the system. It handles announced by the Harding Company. 
readout ore almost simult:meous. single sheet or roll records of any length, any width The classifier is basically an inverted, 
up to 18”, performs linear and non-linear truncated cone shell with a motor 
Calibrations, reads out in typewritten reports, driven, bladed rotor of similar shape 


punched cards, or perforated tape. revolving on a vertical center axis in- 
side the outer shell. 


Please send requests for specifications to 1 : PF 7 
Pr n W. Simm E Y lc Taw mix ure o coarse ane me 
eston W. S S, Dept. PR-3 airborne material is fed in from the bot- 

tom of the cone, passes upward in the 
annular space occupied by the whirling 


TE L & Cc o M B UTI N G CORPORATION blades, describes a donut shaped motion 


above the rotor, and discharges through 


BURBANK, CALIFORNIA + Washington, D. C. a central opening in the top. Oversized 
PeTroLeEuUM REFINER--Vol. 33, No. 3 








material not removed by the impact of 
the blades, drops out in the eddy cur- 
rent above the rotor and centrifugal 
action deposits it on the outer shell of 
the classifier, where it slides to the over- 
size discharge at the base of the shell. 
By simply changing the rotor speed, 
the classifier has a wide range of fine- 
ness control. Complete engineering data 
is available on this new product. Sunply 


Circle No. E12 on Postcard | 
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Submerged Pumps 


The Mersemetric, a new controlled 
volume pump which has no diaphragm 
or open seal, has been announced by 
Milton Roy Company. This rugged 
pump is designed to be completely sub 
merged in the liquid being pumped and 
therefore has no external leakage under 
any conditions. This feature is particu 
larly useful when handling corrosive or 
toxic materials because of the complete 
lack of hazards due to pump leakage 
The unit, a flow control instrument, is 
available in a wide variety of materials 
of construction. Present standard Capac 
ities range from 3 ml to 400 gallons 
per hour and pressures up to L000 psi 
Complete data are available on this new 
pump now 

This item supplements Milton Roy Company 

Data on page 728 of The Refinery Catalog, 

20th Edition. 


Circle No. E13 on Postcard 
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Aerial view of eleven Hardinge Rectangular Clarifiers processing waste water from two Ohio refineries. 
The central unit acts as the primary or influent chamber from which the water is distributed in opposite 
directions to each of the five side clarifiers. The effluent is on the left. 95% of the oil is recovered. 


6 ew © > 
wwe i oa... _—— Teed 


Overall view of Hardinge Rectangular Clarifier installation at a Houston refinery. The Hardinge traveling 
mechanism is 41'6” across and spans two settling sections of the 60° long oil-water separating tank. 








Close-up of a Hardinge 57° x 150’ Rectangular Clarifier handling oil-water separation and sludge removal 
from 107,000 barrels of waste daily in a California refinery waste water treating plant. 


FZARDINGE 


COMPANY, INCORPORATED 


YORK. PENNSYLVANIA ° 240 Arch St. . Main Office and Works 


New York + Toronto + Chicago + Hibbing + Houston + Salt Lake City + San Francisco 
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Approved 11 
Aviation Engine Oils 


Additive ee 
5 ne ne 























ATPET 100 


336-NOUR HUMIDITY TEST (MiL-C-6529A) 


Average hours to failure 
~ Approvec 1010* 
7, By 


t Engine Ov! 
Additive “Nt Aviation Engi = 
ATPET 100 . Source #4 





1100° 
Approved ne Oils 


Source #3 


Source #1 
— 614 


a. 
Batch 1 sai - 
Batoh 1 623 
Batch 2 me 


By every test... Satoh 2 mS os 


3 - 
Batch si Less then 24 


Batch 3 A > 
p Batch 4 
Data has not yet been run on Source #2 and #5 oils. 
*Data 





. ope TURBINE O1L J 
Corrosion Inhibitor ea EATION TEST CSTW 0 665-527 Media 
—3-Hour Duration 


rates high P passed F - failed 


Distilled Water 
140°F. 





Sea Water 


ee 
ATPET 100, the new 100°/, active, non-metallic sg py 
corrosion inhibitor made by Atlas, proves su- 001%, by Wt. 
perior under all standard tests. The data tabu- ———__. teste | Resuits [No. tests] Results Nov toate] Rosanyy 
lated here show its excellent performance and -ts | «= |. 


uniformity from batch to batch, even when used co 


in small concentrations. _ 
Arpet 100 adds anti-rust protection to engine = 


preservative oils, slushing oils, turbine oils, film 2F 
type inhibitors and #2 fuel oils. It’s priced in the 

range of metallic inhibitors. Write to Atlas today 

for Atpet Test Report No. 3, and for samples 

for evaluation in your own product. 


02%, by Wt 


2p 
2P 
2P 
2p 
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INDUSTRIAL CHEMICALS DEPARTMENT 


TLAS 


POWDER COMPANY 
WILMINGTON 99, DELAWARE 
offices in principal cities 


ATLAS POWDER COMPANY, CANADA, LTD. 
BRANTFORD, CANADA 
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What's New in Manufacturers Literature 








For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 
the Reader Service postcards just inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. Requests promptly transmitted to 
manufacturer for mailing of desired information directly to you. 


Piping Catalog Handbook 


\ 304-page combination catalog and 
piping design handbook containing de- 
tailed dimensions, weights and = specifi- 
cations for selecting proper fittings for 
any piping application plus many pages 
of piping design data, latest code pro- 
visions and standards is now being ts 
sued by Ladish Company 

Phis durably bound book should prove 
a valuable reference on torged and seam 
welding pipe fittings, flanges and 
forged weldless rolled rings. A’ com 
plete section is devoted to each of these 
Of particular interest to piping 
and engineers is a 56-page 
section of tabulation of precalculated 
values derived from frequently used 
formulae for direct application to piping 
problems effecting their solution with 
minimum computations. In addition to 
data on dimensional tolerances, friction 
loss and material specifications, this sec- 
tion contains tables on allowable stress 
and P/S— values, maximum working 
pressures, flanve pressure-temperature 
ratings, properties of pipe, and = flow 
through orifices and nozzles. 

To get a copy of this new fully illus- 
trated and completely indexed fittings 
catalog and piping design handbook 
just 


less 


items 
designers 


Circle No. E14 on Postcard 


Corrosion Bulletin 


The International Nickel Company 
has just issued a 20-page bulletin on the 
corrosion resisting characteristics of 
iron modified 90:10) cupro-nickel alloy 
Including 50 tables, charts and illustra 
tions, this summary of mformation of 
the corrosion resisting characteristics of 
rrom-modticd GO:100 cupro-mekel allos 

water ts one of the most com 
discussions on. this subject aval 
characteristics are de 


in sea 
plete 

abk Behavior 
scribed for quiet) immersion, 
at moderate velocity and at high velox 
itv. Fouling characteristics, galvanic be 
havior, welding, brazing and the mflu 
ence of tron content and heat treatment 
discussed. For vour copy of 
bulletin simply 


‘ Aposure 


are also 
this mformative 
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Heat Exchanger Bulletin 


\ new 16-page illustrated bulletin on 
Varacoil heat exchangers has just been 
issued by Davis Engineering Corpora 
tion. The diversified products of this 
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company are grouped for ready retet 
ence by engineers in the refining and 
petrochemical industry. Full technical 
descriptions of the exchanger accom 
pany each of the more than 50 illustra 
tions. A special section on industrial 
fuel oil heaters is also included. This 
bulletin is available to all who must 
keep pace with the current trend ou 
heat exchanger design. Just 
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Ammonia Process 


Yield and cost advantages, principal 
operating features, and economics of a 
unique process design for ammonia 
plants are outlined in an. eight-page 
booklet recently made available by the 
M. W. Kellogg Company. An outgrowth 
of Kellogg’s wide experience with am 
monia production, the present process 
includes a number of additional design 
innovations developed im the company’s 
own semi-commercial plant. bcononmiic 
studies summarized in the booklet give 
the requirements per ton of product for 
charge stock, catalyst, chemicals, and 
utilities, as well as estimated erected 
plant costs, for ammonia plants of vary 
ing capacities utilizing various feeds 
This interesting and mformative book 
let is available now. Just 
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Stainless Steel Bulletin 


The Tubular Products division of 
Sabcock and Wilcox Company has just 
issued a new folder desizned to be of 
assistance to engineers involved in the 
selection of stainless tubing and pipe 
for corrosion resistant applications, The 
eight-page folder contams imformation 
on the comparative corrosion resistance 
of stainless steels to) various corrosive 
media. It presents pertinent data on six 
widely used tubing steels and 
several hundred corrosive media at vari 
temperatures and concentrations 
Copies of this helpful data folder are 
available. Just 
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Instrument Catalog 


\ new 
control 
made available now by 
Porter Company. The 
variety of flow meters, recorders, con- 
trollers, pressure regulators, site flow 
incheators, and chemical feeders, giving 


20-pane catalog desenbing 
instruments ts beimy 
Fischer and 
catalog lists a 


process 


discounts from list price as well as addi 
tional quantity discounts. Complete in 
strument specifications are clearly set 
forth, Sizing nomoxgraphs for the two 
most common types of Flowrator meters 
are also given covering both liquid and 


vas service. For your copy, just 
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Valve Catalog 


\ new booklet entitled “A.C.F. Stor 
age Tank and Tank Car Valves” has 
been released by the American Car and 
Foundry Company. This 36-page book 
let contains engineering descriptions 
and cutaway drawings of the complete 
line of valves for storage tanks and tank 
cars manufactured by A.C.F. This line 
includes valves manufactured for serv 
ie with all commonly encountered 
liquids and, in addition to this, such 
liquids and vapors as chlorine, ethylene 
oxide, ethyl, methyl and vinyl chlorides, 
and anhydrous ammonia. This informa 
tive catalog os available now. Just 


Circle No. E20 on Postcard 


Heater Bulletin 


The Griscom-Russell Company has 
prepared a new bulletin on fuel off heat- 
ers. The bulletin describes two types of 
these units: the twin’ G-Fine section 
with longitudinally finned heat transfer 
elements, and the type B tubular heater 
It explams the details of design and 
features of both types, with sectional 
views, Hhustrations of mstallations, spec 
fications and dimensional tables. Your 
copy of this informative bulletin ts avail 
able mow, supiply 
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Snubber Brochure 


Burgess-Manning has just wsued a 
new brochure introducing its “B-bk’ 
series snubbers for application in ex 
haust and imtake systems on engines, 
compressors, rotary blowers, and vac 
uum pumps. The snubber series ce 
seribed are for standard, commercial, 
and optimum service respectively. In 
addition to listing the complete line, the 
brochure includes line drawings and di 
mensions. For your copy of this inform 
ative brochure simply 
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Thraput 
your problem 


A 30% to 100% increased thruput is no problem 
with Koch “Benturi” Kaskade trays. 

The inherent design of “Benturi™ trays makes 

the greatest possible use 

of available slot energy forces. 

This is why almost 37°. of all “Benturi” 
installations have been replacements 

for conventional bubble trays. Wire, write or 
phone us on the application of “Benturi” trays 


to your problem; no obligation. 


KOCH 
ENGINEERING COMPANY, INC. 


DESIGNERS e MANUFACTURERS e¢ BUILDERS 
321 WEST DOUGLAS — WICHITA 2, KANSAS 
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Eastern and Export 
30 Rockefeller Plaza 
New York City 


Tulsa, Okla., Repr. 
Myers-Bagwell Co. 
Wright Building 


Pittsburgh, Pa., Repr. 
D. D. Foster Co. 
501 Alcoa Building 


Koch International 
10 Rue Auber 


Paris, France 











LUCK....OR SKILL? 


McKee Engineering 
Services 


OU can’t tell from one shot. An expert marksman earns his 
rating by repeated hits. Here at McKee we have earned our 
reputation for doing a good job by repeatedly doing a good job. 
McKee services mean correct design, sound engineering, expedi- 
tious purchasing and efficient construction... in short, a plant 


that’s designed and built to earn a profit. 


Arthur G. McKee & Company « Engineers and Contractors 


Headquarters: McKee Building e 2300 Chester Avenue e Cleveland 1, Ohio 
Offices: New York e Tulsa, Oklahoma e Union, N. J. e Washington, D. C. 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto 





